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NOTICE 

This report was prepared to document work sponsored by the 
United States Government. Neither the United States nor its 
agents the United States Department of Energy, the United 
States National Aeronautics and Space Administration, nor any 
federal employees, nor any of their contractors, subcontractors 
or their employees, make any warranty, express or implied, or 
assume any legal liability or responsibility for the accuracy, 
completeness, or usefulness of any information, apparatus, 
product or process disclosed, or represent that its use would 
not infringe privately owned rights. 
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THE ARLINGTON R ACQU ET B ALL / 1 IAN D BA LL CLUB SOLAR ENERGY SYSTEM 


Acceptance Test Plan 

The Acceptance Test Plan is documented to provide a clear understanding 
of the operation of the Solar Energy System. Documentation will include: 

X. Modes of Operation 

II. Test Procedures 

III. Maintenance Procedures 

IV. Maintenance Checklist 

The Solar Energy System'at the Arlington Racquetball Club, Arlington, VA, is 
designed to provide service hot water and space heating for the support 
areas of the facility (main desk, lounge, locker rooms). The Solar Energy 
System consists of a closed loop, forced circulation exchange system between 
the solar collectors (on roof) and the Solar Storage Tank (at parking level) 
The heat transfer is provided by means of a U-pass heat exchanger located 
in the bottom third of the Solar Storage tank. The Service Hot Water 
System consists of a preheat coil located in the top third of the Solar 
Storage Tank. The preheated service hot water is supplied to the existing 
electric water heaters (3), by means of a recirculation loop. The Space 
Heating System consists of solar heated water in the Solar Storage Tank 
being pumped to the water-to-air heat exchangers (2) located within the 
existing electric heating/cooling system. The water-to-air heat exchanger 
is located in the return air duct on the existing court level heating/ 
cooling system. The second water-to-air heat exchanger is located in the 
supply air duct of the existing upper level heat/cooling system. Each 
of the systems operate independently of the other, by means of a motor 
operated zone valve (at parking level). 

The Solar Energy System, The Service Hot Water System, and The Space 
Heating System operate independently of the other. The existing electric 
back-up system will maintain continuity of service. 

I. Modes of Operation 

A. The Solar Energy System 

The system consists of 2,520 sq. ft. of flat plate solar collectors 
and a 4000 gallon Solar Storage Tank. The transfer medium in the 
forced-closed loop is a non-toxic antifreeze solution (50% water, 

50% propylene glycol). 

1. Charging the Solar Storage Tank 

The pump used to transfer solar-heated fluid from the solar 
collector to the heat exchanger in the Solar Storage Tank 
is controlled by a differential controller and two (2) remote 


temperature sensing devices. One sensor Ts. is located at the solar 
collector ’(mounted on an absorber plate). The second sensor Ts ? 
is located in the bottom third of the Solar Storage Tank. When 
the temperature of the solar collector (Ts,) exceeds the temperature 
of the Solar Storage Tank (Ts 2 ) by 10° F, the differential con- 
troller will energize the pump and transfer the solar heated fluid 
to the heat exchanger in the Solar Storage Tank. When the tempera- 
ture of Ts 2 is equal to that of Ts. , the differential controller 
will de-energize the pump. 

2. The Service Hot Water System 

The system consists of a preheat coil (60 ft. of lV 0 copper 
tubing) located in the upper third of the Solar Storage Tank and 
a recirculation loop between the preheat coll and the existing 
electric water heaters. 

a) Charging the Service Hot Water System 

Service cold water is supplied directly to the preheat coll. 

Heat is transfered from the solar heated fluid in the solar 
storage tank to the service cold water in the preheat coil. 

The preheated hot water is supplied to the existing electric 
water heaters. The existing electric wafer heaters will 
maintain delivery temperature at 120° F minimum. 

b) Operating the Re-circulation Loop 

The pump used to circulate service hot water from the preheat 
coil' to the existing water heaters will be energized contin- 
uously and will de-energize by means of a high temperature 
cut-off switch, 

3. The Space Heating System 

The System consists of two (2) separate water-to-air heat exchangers 
located in the ducts of the existing space heating/cooling systems. 
The heating water will be supplied from the Solar Storage Tank. 

a) Space Heating with Solar Heated Water 

The pump used to transfer heating water (solar heated) from 
the Solar Storage Tank to the respective Water-to-air heat 
exchanger Will be controlled by an existing remote space ther- 
mostat. When there is a call for space heating, the existing 
remote space thermostat will energize the pump and the respec- 
tive zone valve to supply heating water to the water-to-air 
heat exchanger. When space temperature is satisfied the pump 
and the zone valve will de-energize. If the solar portion of 
the space heating system does not satisfy space heating require- 
ments, the existing electric heating system will energize to 
satisfy space heating requirements. 
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II. Test Procedures 


A. Solar Energy System 

1. Solar Energy System Pump 

a) Operate electrical switch manually to the "on" position. 

The pump will energize. 

b) Operate electrical switch manually to the "off" position. 

The pump will de-energize. 

c) Operate electrical switch manually to the "auto" position. 
Place switch in this position for system operation. 

B. The Differential Controller 

1. Test the operation of the differential controller by providing 
temperature differentials across the sensors l's, (at solar 
collector) and Ts 2 (at Solar Storage Tank) . When 10° F set 
temperature differential is achieved, the pump will energize. 

When the temperature differential is 0° F the pump will de- 
enertize. 

C. The Solar Loop 

1. Maintain 30 psi (minimum) pressure in the Solar Loop. 

D. Service Hot. Water System 

1. The Service Hot Water Pump 

a) Operate the electrical switch manually to the "on" position. 
The pump will energize. 

b) Operate the electrical switch manually to the "off" position. 
The pump will de-energize. 

c) Operate the electrical switch manually to the "auto" 
position. Place switch in this position for system 
operation. 

2. High Temperature Cut-Off Switch 

Test the operation of the High Temperature Cut-Off Switch by pro- 
viding the set limit temperature to the sensing device. When 
high limit temperature is achieved, the Service Hot Water Pump 
will de-energize. When the temperature is below set high limit, 
the Pump will energize. 


E. Space Heating System 

1. The Heating Water Pump 

a) Operate the electrical switch manually to the "on" 
position. The pump will energize. 

b) Operate the electrical switch manually to the "off" 
position. The pump will de-energize. 

c) Operate the electrical switch manually to the "auto" 
position. Place the. switch in this position for system 
operation. 

2. Existing Space Thermostat 

Test operation of the Space Heating System by providing a call 
for space heating. The heating water pump and the respective 
zone valve will energize. When space temperature is achieved, 
the heating water pump and the respective zone valve will de- 
energize. 

XII. Maintenance Procedure 

A. Solar Collection System 

The system operating pressure is 30 psi (minimum). If pressure 
falls below set psi, de-energize system and repair leak(s). 

1. If the leak(s) is in the solar collector panel, isolate the 
"group" of collector panels (6) from the system. Drain the 
group and repair the leak(s). 

2. Isolate the heat exchanger at the Solar Storage Tank by closing 
the gate valves. Check for pressure loss in the closed loop. 

If there is no loss of pressure within 6 hours, remove heat 
exchanger and repair the leak(s). 

3. Isolate the solar collector and the heat exchanger by closing 
the gate valves. Check for a pressure drop in the closed loop 
piping. If there is a loss of pressure in 6 hours, repair 
leak(s) as required. 

B. Service Hot Water System 

The System operates off County water pressure 30 psi to 150 psi 
maximum. 

1. If leak(s) occur in the system, isolate the system from the 
cold water supply, drain the system to repair the leak(s). 

2. During the repair of the system, open the by-pass valves to 
supply cold water to the existing water heaters. 
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Isolate the heating coil at the Solar Storage Tank by closing 
the gate valves. Check system for a pressure drop in the 
service hot water recirculation loop. If there is no loss 
of pressure, remove the heating coil and repair the leak(s). 

4. If the fluid level in the Solar Holding Tank increases, isolate 
the heating coil. If the level does not increase over 6 hours, 
remove the heating coil and repair leak(s) . 

C, Solar Space Heating System 

The system operating pressure is 20 to 40 psl. 

I* If the fluid level in the Solar Holding Tank falls below set 
level, close the cold water fill valve, de-energize the system 
and check the fluid level over a 6 hour period. Isolate the 
Solar Storage Tank and check the Fluid level. If the fluid 
level decreases over a 6 hour period, drain the Solar Storage 
Tank and repair the leak(s) . 

2,. Check for leak(s) in the piping and the water-to-air heat 

exchangers after isolating the solar storage tank, by checking 
the pressure. 

IV. Maintenance Checklist 

A. Solar Collecting System 

-Check collectors and roof top pipes for visual signs of leak(s) 
every 24 hours. 

-Check percentage oi antifreeze in solution in closed loop 
prior to winter season. Replace every two years. 

-Service pump bi-annually. 

-Clean system strainer bi-annually. 

-Wash solar collector glazing every 3 months to eliminate dirt 
and grit build-up on the glazing. 

-Check flashing at collector supports for cracks and leaks bi- 
annually. 

-Check (and reset if necessary) circuit setters annually. 

B. Service Hot Water System 

-Service pump bi-annually. 

-Clean system strainer bi-annually. 

-Check operation of electrical se?;vice bi-annually. 

-Drain and flush clean the heating coil annually. 

C. Solar Space Heating System 

-Check fluid level in the Solar Holding Tank every 24 hours. 
-Service pump and zone valves annually. 

-Clean system strainer bi-annually. 

-Reset (if necessary) fill valve bi-annually. 
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-Check operation of electrical service bi-annually. 

-Drain and flush clean Solar Storage Tank and water -to-air heat 
exchangers annually (during the non-heating season) . 

D. Check solar collector mount system every 24 hours. 

E. Touch-up palng, as necessary, on collector mount system 

annually. 

F, Check all bo,1ts and connections on collector mount system 

bi-annually. 

G, Spot check all systems after severe weather conditions. 
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ARLINGTON RACQUETB ALL/ HANDBALL CLUB 
CONTROLS FOR THE HOT WATER SOIAR SYSTEM 
Domestic Hot Water: 

The domestic hot water feeds through heat exchanger In the tank as the 
hot water is consumed. The P2 circulator pump will run continuously. 
T! control stat, will de-energize P2, when the loop temperature rises 
above 14Q C F. When the loop temperature falls, the system reverses. 


Locker Room Heating: 

DC2 temperature sensors are located, at S3, to monitor the hot water 
tank temperature, and at S4, to monitor the temperature after water has 
passed through the Q dot coil of the locker room's HVAC system. On a 
call for heat, R1 contact closes (S3 is 10° higher than S4) , V2 opens 
and M2's motor triggers the switch to start P3. Wien the differential 
temperature falls, the reverse occurs. 


Lobby Unit Heat Operation: 

On a call for heat, R2 contact closes, T3, located in the tank, set 
at 75 adjustable, opens VI and the Ml motor end switch will energize 
P3 pump. Hot water will be pumped to the heating water coil located 
in the lobby unit return. When the water temperature falls below the 
set point, the motor de-energizes. 


Solar Loop Sequence of Operation: 

DC1, temperature sensors., SI and S2, monitor the solar collector and 
hot water storage tank temperatures. When SI is 6 (adjustable) 
higher than S2, the DC1 contact closes, allowing the solar pump, PI, 
to start. With a fall in temperature, PI de-energizes. 


Pressure Alarm: 

When PS1 pressure control (30 lb adjustable) does not sense pressure 
on starting of PI, by the DC1 controller, it energizes an alarm in- 
dicating a loss of water in the solar loop. 


Temperature Alarm: 

When the hot water tank temperature rises up to 200° F (adjustable) 
T2 energizes an alarm indicating over temperature. 
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Letter Code: 


DC - Differential Controller 
S - Temperature Sensor 
T - Thermostat 
R - Relay 
P - Pump 
M - Valve Mtr. 

V - Valves 

PS - Pressure Switch 

VI - Lobby Unit Hot Water Valve 

V2 - Locker Room Unit Hot Water Valve 
Ml - Lobby Valve Mtr. 

M2 - Locker Room Units valve Mtr. 

T1 - Domestic Hot Water Stat, T 675 
T2 - Tank Temp. Stat At Over Temp., T 678 
T3 - Tank Temp. Stat, T 675 
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FIGURE 2 


The 3* 7' liquid cooled Selector solar energy collar tnr witn 
internal manifolding and side sidafback or sidaiend connector* 
allows for a multi panel array to be coupled in parallel or parallel 
senes before returning to the mam supply or return branch This 
results In fewer field connections and fewer piping accessories 
while retaining a high installed net to gross ratio approximately 
80 percent The internal manifold liquid cooled Selector is avail 
able with connection locations that allow i.deby side mo., ntinqfor 
parallel flow or andto-end mounting tor senes flow This Selector 
configuration responds to the specific design requirements of 
solar collector arrays for commercial, industnai and institutional 
building types by maximizing the amount of collectors able to be 
placed onto the structure while minimizing the installed cost 
FEATURES AND CONSTRUCTION 
Cover: Single glazing lo-iron (A S G), * in ( 32 cm) tempered, 
edges s wiped Double glazing lo-tron (A S G ). 21 inch ( 32 cm) 
tempered, with weep holes Total transmissivity Single glazing. 

89 1%, Double glazing. 79 3% (ASG ** or *.»* no iron also 
available ) 

Absorber Container Sides aluminum extrusion, rear aluminum 
sheet 032 inches ( 066 cm) thickness, pop rivet in place 
Air Space Between Cover and Absorber Approximately % to t 
Inch depending upon glazing type 

Gasketing Material: EPDM U' gasket for glazing, closed cell 
elastomer compressible high temperature silicone seal for ab 
sorter sheet 

Weatherproofing: This module can be placed out in the weather 
without need for further weatherproofing 
Finish on Aluminum Sides of Container- Standard mill finish 
anodized clear or baked black enamel (available at extra cost) 
Dimensions of Surface Mounted Module: Out side dimensions 
overall 35 v» inches (90 2 cm) wide x 84 inches (2134 cm) long x 
4 inches (102 cm) thick (add iv« inch each end for optional 
continuous mounting bracket) Effective absorber area *18 60 
ft* (1 72m*) Ratio o* usable absorber area to total installed sur 
face covered * 0 88 Glass area (aperture) ■ 1888H' (1 TSm*) 
Absorber Copper sheet 0010 inches thick (026 emi (7 
ounces) Selective black minimum absorptivity. 85* 92 n-ax 
imum emissivity, 16135 Manufactured by Enthone Inco'po- 
rated, guaranteed durable to40C *F (305*0 ( Black chrome absorp- ^ 
bvtly. .94 amissivitv 1? awaiu«hl« l Conner tuhrs D 5 4 
Inches (102 cm) on center, L type copper Tube pattern grid Bond 
between tube and sheet high temperature solder 270* wrap 
Manifolds 1 inch type M copper Tube connections to manifold 
brazing alloy Connection to external piping 1 inch type M copper 
tube Manifoldrtubes pressure tested before leaving factory to 15 
atm. recommended 125 psig (8 5 atm) working pressure 
Insulation Behind Absorber: 5 in (1 25 cm) thick glass fiber 
(compressed) over 10 inch (2.5 cm) thick foil faced isocyanu 
rate, R * 10.0, (glass fiber, 1 2 Ibs/ft’ density) 

Method of Anchoring: Keyway integral to collector frame con- 
tinuous along perimeter of frame designed to accept L" or M U" 
clips with prednlled 6* diameter hole for bolt mounting to roof or 
frame Optional 1 V* inch (3.2 cm) mounting leg integral with top 
and bottom of frame, four 1" (.95 cm) diameter holes predrilled 
Capability of through bolt anywhere along its length 
Weight Per Module: 123 pounds (568 kg), filled; 120 pounds 
(54 4 kg), empty (standard 3 x7' unit) Add 27 pounds (12 2 kg) 
tor double glazed unit The liquid in the solector is equal to 0 48 
gallons (1 82 liters) 

Recommended Flow Rats Through Collector: 28 Ibs/ft'/fr (1 
gpm) ( 063 l/sec) per collector 

Collector Coolant: Coolant should be Sunsol 60 made by Sun 
works or equivalent In areas where regular tap water is used as a 
coolant, it is important that the pH be controlled between 6.5 
and 8. and the Ca. Mg count should be below 50 ppm 
Warranty: Five year material workmanship warranty on all parts 
effective from date of Installation See your local Sunworks rep 
resent alive for further details 
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SUNSOL 60 


Sunsol 60 is a non-toxic, non-flammable heal 
transfer media for solar collectors. It contains 
special corrosion inhibitors that will protect 
th° life of the copper and steel components of 
solar heating installations. 

Sunsol 60 also contains a certified non-toxic 
dye for easy identification of leaks that may 
occur in the system 


Sunsol 60 can be used as is, undiluted. It will 
proto’ t the installation against freezing »o 
a temperature of -55 0 Fahrenheit For areas 
where the minimum winter temperature is 
higher , water may be added following the 
instructions of Table I. 


TABLE I 


Minimum 

Temperature 

T— — — 

Sunsol 60 

! 

Water 

Final i 

Solution 
Volume 

-55°F 

5gal 


5 gal 

-40°f 

5 gal 

0.5 gal 

5.5 gal 

-20°F 

5 gal 

1 gal 

6 gal 

0°F 

5 gal 

1.75 gal 

6.75 gal 

10°F 

5 gal 

5 gal 

10 gal 

20°F 

5 gal 

10 gal 

15 gal 
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SPECIFICATIONS 


SPECIFIC GRAVITY: 8.7lb*/gallon 


VISCOSITY: 

n°c . . . . 



20°C . 

lOcps 


to < 

• 4 <'P S V 

SURFACE TENSION: 

25°C . . 

... 42.5 d\ nes/t m 


VAPOR PRESSURE: 

20 i C 

. . . . 12 mm Hg 


SPECIFIC HEAT: 

25°C 

808 



50° C 

831 



70°C 

857 


BOILING POINT: 

1000 mm . . . 

116°C 

.... 240°F 


760 mm 

109°C 

.... 228°F 


100 mm 

82°C 

. .. ,180°F 


FLASH POINT: NONE 


TOXICITY : Non-toxic; contains no hazardous ingredients 


Our recommendations are made in good faith 
and are based on our skill and experience. 
However, since the conditions of use of these 
products are beyond our control, this 
information is given on the express condition 


and agreement that Enthonc. Inc., will not 
be* liable to any person by reason ’hereof. 
Nothing herein shall be deemed to be a 
recommendation to use any product in 
violation of any existing patent rights. 


Available in 5 and 55 gal. containers. 

See vour Sunworks Representative for pricing and shipping. 
Manufactured by Enthone. Inc. 


Hbmu™ »x" to the nearest 
1 / 16 " 

c) Clean 4 - 2" pieces of 1 M 
type M Copper Tubing with 
emery cloth. Place a mark 
with tube cutter l/tf" in 

ft'om the end of the tube. 
See Pig, 3. 
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T'Dia.Typc *M* Tubing 



d) Cut the connecting male 

couplings in the middle with 
a thin hack saw blade. Avoid 
Dprage to the Swedgcs . “ 

e) Remove collector "B" from the 
array. 

f) !r^: tubs r, ™> collectors 
"A"., B" and "c" and any 
colder nimlning in t.lje 
swedes, luiery clollj or wire 
brush In helpful. 

g) Apply flux to all r.wedges. 



Figure 5 

1) Use needle nose pliers or similar 
tool to move connector nipple Into 
position. 


m) Repeat for all other connections 


n) Solder connections with 95/5 tin 
antimony. 


o) Check for leaks by pressurizing 
system. 


NOTE: 

A generous quanlty of flux paste on 
the connecting nipple arid In the 
rwodgon will permit, the nipple to 
slide Into ftoultion easily. A 
channel- lock pllcr may be used in- 
stead of needle point, pliers. 
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RrpiAcitiG a soi-frcrow module 


1) Collectors at the ends of an 
array can l>c easily removed. 

Removal from the other loca- 
tions can be accoiipllsliod as 
follows: 

a) Assume Selector "II" Is to 
be removed. Sec rig. 1. 



Figure 1 


b) Accurately measure the 
distance between the 
swedres. (Hie length of 
the exposed connecting 

nipple) See Fig. 2. 


Measure *X’ to the nearest Xg" 



*_J 


Figure 2 


h) Cut Uk.» n pieces of 'iyi>c M tub In,; 
1/2" lorirjer tlifui the mensurciii'nt 
"X". 'Jlie 1/J|" bench pork la In- 
cluded .In the overall dimension 
(1/2" plus "X".) 

1) Insert the four (ij) male coupling 
nipples into the r.wcdres of 
collector "3" until they stop. 

See Flf,. **. x — 
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Figure 4 

Kv.nr.\ >3 e : Assu rr = l/i|" 

Add 1/2" 

nipple in. = o/<;' ( 

Nipple shown ir, step; ed position. 

j) Carefully place collector "L ; " ir/c 
position. Note there Is only 1/?" 
rap between end cf header sv.edgo 
and edge of ni-ple. See Fig. **. 

k) Align sv/cdT- of adjacent collector 
with coupling nipple and slide 
nipple into swedge until tench mark 
is in allotment with edge of s wedge . 
See Fie. 5. 
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Sequence of Oper.it lor 


Citizens Mutual Savings 4 Loan 


Solar Storage Summer 

I.** ambient temperature within solar collector la leas than 100°, valvi 
V-l is open to storage tank "W". If Solar collector temperature Is 
above 100° then valve position la determined by Delta Temperature 
controller. If temperature difference between sensors if less than 
20 ° the diverting valve V-l Is open to storage tank "W" . 

Solar Storage Winter 

If storage tank "W" temperature is 195° or greater the diverting valve 
V-2 will position to allow water to go into storage tank "C". Outdoor 
thermostat will position diverting valve to allow water to go into 
storage tank "C" anytime outdoor temperature is below 60°. 

Heat Dissipation 

Anytime storage tank "W" temperature T-2 is 200° or greater, then div- 
erting valve V-3 will open to allow flnw through heat dissipation heat 
exchanger, and will start condenser water pump. Interlock will prevent 
operation of absorption units and water-to-alr heat pumps if storage 
tank "W" temperature is 200° T-2 or greater. 

Domestic Water Heating 

Sensor in water leaving heat exchanger HF.-2 will position (modulate) 
mixing valve V-5 to maintain set point of 120°. Set electric element 
thermostat in domestic electric water heater at 115o. 

Solar Pumps 1 5, P6, P7 

If L.nblent temperature within solar collector is 100° or greater then 
all solar pumps will be started through time delay relay. Time delay 
relay Is set for 15 minutes to prevent short cycle. Delta temperature 
controller through sensors in solar water and hot water heating water 
will cause solar pumps (3) to stop if solar water is not 5° or more 
higher than H.W. heating water. On a call for coollnp , P.E. switch 
will cause solar pumps P6 and P7 to stop. If solar water temperature 
rises to 207° then solar pump P6 will restart and a continued rise In 
solar water temperature to 210° will cause solar pump P7 to restart. 

Hot Water Heating Pump is started by auxiliary contacts in solar pump 
P5 starter or by temperature controller In storage tank "W" set at 
v 60° if the supply fan is running and there Is a call for heating or 
cooling. 

Space heating and cooling - Heating and cooling control functions for 
each of the 5 zones are initiated from the respective space thermostat 
for each zone. The control functions for each zone space thermostat 
shall be identical as herein described and as indicated in the dia- 
grams. The 7-day program time clock shall provide "night" setback for 
nights and weekend days for selected days and selected hours as dir- 
ected. 
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OPERATION AND MAINTEW'I.nF. OP SUK'eORKS SOLAR COLLLC'IORS 

1. Tho collectors should he seasonally washed with water to remove any thin 
film of dirt from the glass coverplate. It may be necessary to do this 
only two or three limes a year, as rain also accomplishes this purposo. 

If insoection determines that di~t accumulates morn than expected and 
does not. como off with hose spray it may bo required to lay a long ladcrnr 
vertically over the col lector frames and clear, the glass with water and 

a non-soapy ammonia mature, such as a glass cleaning fluid. 

2. Once a year a 3 mall amount of tho solar loop fluid should be drawn off and 
analyzed for its IH content. It should bo maintained between 5.5 and 8 rh. 
It may be necessary to replaco tho non-freeze solution every three years. 
The Sunsoi 60 non-freeze solution is basically a propylor.e glycol that is 
non toxic. This solution has non corrosion additives that inhibit the 
corrosion that may occur from piping, The strength of tho solution i*- 
dosignod for protection against freezing to -20 F. 

3. ?htuld it be necessary to replace a collector due to some unforreen damage, 
the attached sheet gives the installation instructions. 

L. A list of parts can be obtained from t*^ mechanical installor or the local 
Sunworks repersentatives. 

5. A specification s heet or. the collector and on the Sunscl-60 non-frecze 
solution is attached. 

6. The special Department of Knerpy warranty on solar collectors for this 
installation will be furnished within the next two weeks. 
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CERTIFIED CORRECT DIMENSIONS 
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Energy Products Center 


Honeywell 


THE T675 AND T678 TEMPERATURE CON 
TROLLERS REGULATE THE TEMPERA 
TURE OF AIR OR LIQUIDS IN DUCTS. 
PIPES. TANKS, AND BOILERS TYPICAL 
USES INCLUDE CONTROL OF DAMPERS 
AND VALVES IN HEATING, COOLING. 
OR HEATING-COOLING SYSTEMS 

□ T675A has I single pole, double- throw 
(spdt) twitch that breaks R B and makes R W 
at the set point on a temperature rise 

O T675B Manual Reset Low Limit has 1 
single pole, single throw (spst) switch that 
Leaks at the set point on a temperature fall, 
and requires manual resetting 


O T678A has 2 single pole, double throw 
(spdt) switches that operate in sequence The 
right switch breaks R B and makes R W at the 
set point on a temperature rise The left switch 
breaks R B and makes R W if the temperature 
continues to rise through the interstage 
differential 


□ T675A models available with an adjustable 
differential 


n T675A and T678A have set point adjust 
ment knob on front of case 


D Capillary tubing allows remote mounting of 
sensing element, models available with various 
lengths 


□ T675A and T678A models available with a 
fast-response sensing element 


D Controller can be mounted in any position 


□ Mounting accessories available for all 
applications. 

□ Ambient temperature compensated 


O Insert supplied with TRADELINE models 
replaces set point knob to discourage 
tampering 


SPECIFICATIONS 


IMPORTANT . .. . 

THi SPECIF (CATIONS OIVtN IN THIS PUBLICATION DO NOT INCLUOE NORMAL MANUF AC TURING TOLERANCES 
TNI RE FORE. THIS UNIT MAY NOT MATCH THE L 1ST EO SPECIFICATIONS E XACTl V ALSO THISPROOUCT ISTESTEO 
ANO CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS. AND SOME MINOR DIFFERENCES IN PERFOR 
MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANCED 


TRADEUNE MODELS 

TR ADELINE models arc selected end packaged to provide eete of flocking, ease of hendling, end maximum 
replacement value. TRADELINE model specifications are the same as those of standard models except as noted 
below 


TAAOIUNI MODUS AVAILABlt 


T67SA and T678A Temperature Controllers 
Table 1 for TRADELINE models available 


CAPILLARY: & ft (1.5 m] long, copper (except 1 
T675A model with a 20 ft (6 1 m) capillary) 


TRADEUNE FEATURES 

• All TRADELINE Models include tamper resist 
uig insert and 107324A Capillary Moider. 
(Models with fast response sensing element in 
elude 131 524 A Capillary Holder) 

• TRADELINE models of T675A. T678A sup- 
plied with impact resistant Norel covert. 

• TRADELINE pack with cross reference and 
special instruction sheet 


TABLE l-TRADELINE MODELS AVAILABLE 


MODEL 


DIFFERENTIAL 


OPERATING 
TEMPERATURE 
RANGE (SCALE RANGE) 

f | C 

0 to 100* b I -18 to ♦ 


MAXIMUM 
SAFE BULB 
TEMPERATURE 


160 to ?60 
55to 175* 
6 to 100 


Oto 100* 


C I F 1 C 

• 18 to ♦ 38 | 1?b , 


71 to 127 


18 to ♦ 38 


18 to ♦ 


Adjustable 3 F to 10 F Oto 100* b ^ 18 to ♦ 38 I 1?b 52 

T875A * |1.7 C to 6.6 C) 160 to 260 71 to 127 I 280 _ 138 

(1 ipdt Adjustable 3.6 F to 12 F ~ I 

switch) |2 0C to 6 7 Cl 86,0 17 5 13,0 79 200 93 

Fixed at 1 E I0.6 C) Oto 1 00 [ 18 to* 38 J t 25 62 

Each switch: 

Fixed at 3 F 1 1.7 C) 

Interstage Oto 100* 18to* 38 125 52 

t Adj 3 F to 10 F 

— — -«■- (1.7 C to 5.6 Cl 

(2 spdt — m — r 1 — c 1 

. . Each swiich 

switchetl _. . 

Fixed at 3.6 F (2.0 Cl 

Interstage: 55 to 175* 13 to 79 200 93 

Adj 3.6 F to 12 F 

(2.0 C to 6.7 Cl I 

a TR ADELINE model also available with a fast response sensing element, including a 131 524 A Capillary Holder. 
b TR ADELINE model also available with a 20 ft |6.1 m] copper capillary 


ORDERING INFORMATION 


WHEN PURCHASING REPLACEMENT AND MODERW'ZATION PRODUCTS FROM YOUR TRADELINE 
WHOLESALER CR YOUR DISTRIBUTOR. REFER TO THE TRADEUNE CATALOG OR PRICE SHEETS FOR 


COMPLETE ORDERING NUMBER. OR SPECIFY- 

1. Order number; specify TRADELINE model, 
if desired. 

2. Operating temperature range (scale range). 

3. Standard tensing bulb or fast-response tensing 
element (if available). 


4. Capillary length and material. 

5. Fixed or adjustable differential on a T675A. 

6. Differential range on adjustable T675A and 
T678A models. 

7. Replacement parts, if desired 
8 Accessories, if desired. 


IF YOU HAVE ADDITIONAL OUESTIONS. NEED FURTHER INFORMATION. OR WOULD LIKf TO COMMENT ON OUR 
PROOUCTS OR SERVICES. PLEASE WRITE OR PHONE 

1. YOUR LOCAL HONE V WELL RESIDENTIAL SALESOFFICE ICHECK WHITE PACESOF YOUR PHONE DIRECTORY). 

2 RESIDENTIAL CROUP CUSTOMER SERVICE 

HONEYWELL INC.. 1885 DOUGLAS DRIVE NORTH 
MINNEAPOLIS. MINNESOTA 55422 (6121 S42 7500 

(IN C AN AiTA -HOME V WELL CONTROLS LIMITED. 740 ELLESMERE ROAD. SCARBOROUGH. ONTARIO! 
INTERNATIONAL 3«LES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD 
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STANDARD MODELS 

MODEI.S (alto refer to Table II) 

T670A Temperature Controller spdt switching to 
m^ke or break a crcutt on 4 temperature change, 
f.nl rri|>onse models operate approximately 4 umei 
faster than standard models 
T67SH l«ow limit Temperature Controller tptt 


•witching to break a circuit on a temperature fall, 
muit be manually reset 

T678A Temperature Controller-2 ipdt twitches 
operate 2 independent circuits in tequer.ee, fast 
response models operate approximately 4 timet 
faster than ttandard models 


TABLED STANDARD MODELS AVAII. ABLE 


MODEL 

SNAP 

ACTING 

SWITCHES 

L 

DIFFERENTIAL* 

OPf RATING 
TEMPERATURE RANGE 
(SCAl E RANGE!* 

MAXIMUM 
SAFE BULB 
TEMPFRATURE 



F 

C 

F C 



Adjustable 
3 F to 10 F 
11 7 to 5 6 Cl 

0 to 100 

18 to • 38 

— !-■ ■ ■ — . . 

121 



160 to 260 

71 to 127 

780 138 

T675A * 

one 

spdt 

Adjustable 
36 F to 12 F 

1? 0 to 6 7 C) 

55 to 1 75 

13 to 79 

700 

j „ 



Fixed at 

1 F (0 6 0 



Oto 100 

18 to • IH 

125 

‘.7 



55 to 1 75 d 

13 to 79 

700 

93 



160 to 260 

71 to 177 

780 

138 

T675B 

one 

IPH 

Manual reset*’ 

30 to 50 f 

r 1 

1 to ♦ 10 

175 

nr ‘ 

T678A ' 

two 

Each switch 

F ixed at 3 F 1 1 7 Cl 
Interstage 
Adjustable 
3 F to 10 F 
11 7 C to 5 6 C) 

Oto 100 

- — — 

18 to ♦ 38 

r~ - — i 

175 

52 

160 to 260 

■ — 1 

71 to 127 1 

780 

138 

spdt 

. i. 

Each switch 

Fixed at 3 6 F |2 0Cl 
Interstage 

Oto 100* 

1 8 to ♦ 38 

125 

52 

Adjustable 
36 F to 12 F 
|2 0 C lo 6 7 C) 

55 to 1 75 

13 to 79, 

■ 1 

700 j 

93 


a AII ddfeicntials are subtractive except lot the T675B (which hai manual resell and the interstage ditleiential 
on T678A models 


^Temperature should rise 10 F (5 6 C| above the set point before resetting 
c Celsius scalepl;*cs available See Accessories 


^Morlel available with a fast response sensing element, including a 131524A Capillary Holder. 
e Factory set and locked at 37 F (3 C) . 


* Sensing element is a 12 ft 1 3 7 m) averaging element on the end of 10 ft 13 0 m| copper capillary 


ELECTRICAL RATINGS; 


T675A models with adjustable differential and T678A: 



1 70 Vac 

240 Vac 

277 Vac 

Full Load 

80 

5 1 

4 7 

Locked Rotor 

48 0 

30 6 

25? 

Pilot Duty 

175 VA 

1 75 VA 

125 VA 


T675A models with fixed differential- 125 VA at 
1 20/208/240/277 Vac 
T675B - 1 25 VA pilot duty up to 277 Vac 
T678A- maximum connected load - 2000 VA 
OPERATING TEMPERATURE RANGE (SCALE 
RANGE); See Table II 
DIFFERENTIAL. See Table II 


ADJUSTMENTS 

Set Point (Operating Temperature): 

T675A and T678A adjustment knob on dial on 
on front of controller. 

T675B screwdriver slot in center of dial (cover 
must be removed). 

Differential (cover must be removed): 

T675A models with adjustable differential adjust 
ment dial on snap acting switch 

T678A interstage differential- star wheel on left 
side of chassis 

(continued on page A) 
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MAXIMUM SAFE BUl.B TEMPERATURE See Table II 
TEMPERATURE SENSING ELEMENT Standard ele 
m»ni i a liquid filled, remote bulb Some models 
• f * with a fait rtjponi* liquid filled coiled 

capillary element which laducat ratpont* time to 
approximately 1/4 that of lha standard bulb 
SENSING BULB SIZE 

l.angth 4 S/16 in 1 106 4 mm | , 

Dumeier 1/2 in |>2 7mm|. 

MAXIMUM SENSING BULB PRESSURE 50 psi 1 344 7 
kPa | for diract immersion 
CAPILLARY LENGTH AND MATERIAL 

T675A and T670A standard modals-6 ft |1 5 m | 
coppar, or 20 ft 1 6 1 m ) coppar, monel or stainless 
steal 

T675A and T678A fast response models - 5 ft 1 1 6 m) 
coppar capillary with a coiled sensing element on 
the end. sensing element is coiled 1/8 in 13 2 
mm | tubing. M/2 in 1 30 1 mm ) diameter x 5 in 
1 127 mm) long The coil may be stretched to 
approximately 10 in | 264 mm ) 

T6 /5B 10 ft 1 3 0 m | copper 
CAPILLARY HOLDER 1 07324 A included with 
TR/.DEL1NE models (except fast response models) 
131 624 A included with all fast response models 
WIRING KNOCKOUTS Two. 7/8 in |22 2 mm) 
diameter knockouts for 1/2 in conduit (1 in the 
top and 1 in the bottom). 

CONTROLLER MOUNTING Any position, 3 screws 
through slotted holes in back of case (Fig 1 ) 

SENSING BULB MOUNTING 

In air ducts -capillary holder (Figs 2 and 3) 

In boilers or storage tanks immersion well (Fig 4) 
or capillary compression fitting (Fig 5) 
DIMENSIONS See Fig 1 
APPROVALS 

UNDERWRITERS LABORATORIES INC LISTED 
T675A and T678A File No E4436, Vol 4 
Guide No XAPX 

T675B File No SA481. Vol 3. Guide No 
SDFY 

CANADIAN STANDARDS ASSOCIATION CERTI 
FIED (120 V, 240 V, and some 208 V models 
only) T675A and T678A File No LR1620 
Guide No 400 E 0 
REPLACEMENT PART 

1 131524A Capillary Holder, for mounting a fast 

reponse sensing element in an air duct 
ACCESSORIES 

1 107324A Capillary Holder for mounting a sensing 
bulb in an air duct. 8 3/8 in 1 21 2 7 mm) long 

2 311 266D Duct Bulb Holder 

3 Immersion Well Assembly to protect sensing 
bulb from mechanical or chemical damage when mount 
ing :n a boiler or storage tank, copper. 4 3/4 in 1 120 7 
mm) insertion length, includes 112721 Tube Clip for 
damping capillary tube to immersion well - 

1 12622AA. 1/214 NPT external threads on spud 
- 1 1 2630AA, 3/4 14 NPT external threads on spud. 

4 Capillary Compression Fitting to provide seal off 
when mounting sensing bulb directly in a boiler or 
storage tank brass. 5/8 in 1 1 5.9 mm) thread length ■ 


104484 A 1/2 14 NPT external threads on spud 
104484B. 3/4 14 NPT external threads on spud 

5 105900 T strap for clamping sensing bulb to a 
pipe or similar mount 

6 /640HY Big Assembly with standoff bracket for 
mounting the controller to an insulated duct 

7 Qfc 1 5 A Splash proof Enclosure 
0 34886A Sun Shield 

9 801534 Calibration Wrench 

10 194899 Tamper reasting Insert Button to conceal 
set point 

11 Celsius SaJesplates for T675 

- 194486D minus 15 C to plus 35 C replaces 0 F 
to 100 F tcaleplate 

194486H 15 C to 75 C replaces 55 F to 175 F 

scaleplate 

-194486F: 75 C to 125 C replaces 160 F to 260 F 
scaleplate. 



TEMPERATURE CONTROLLER, IN in. |mm 
IN BRACKETS). 
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WHIN INSTALLING THIS PRODUCT 

1 Read these instructions carefully Failure »*• 
follow them could damage the product or cause e 
hazardous condition 

2 Chech the latings given in the instructions end on 
th* product to make sure the product it suitable for your 
application 

3 Installer mutt be a trained, experienced service 
technician 

4 After installation it complete, check out product 
Operation as provided in these instructions 


C A UTIO N 


INSTALLATION 


onnect power supply before beginning instal 
lation to pi event electrical shock and equipment 

damage 


il 

rst 


LOCATION AND MOUNTING 

The controller may he installed in any convenient 
position Mount it with 3 screws through the slotted 
holes in the hack of the cate (Fig 1 ). Be sure to consider 
the length of thecapillary before mounting the controller 
Install the sensing element where it is exposed to the 
average temperature of the controlled medium Tlie 
sensing bulb msy be directly immersed or mounted in a 
well T675A or T678A fast response models must use 
the capillary holder furnished with the device (Fig 2). 
The remote tenting bulb of standard models should be 
held in place with a capillary holder, immersion well or 
compression fitting (Figs 3 S) Sharp bends or kinks in 
the capillary tubing affect the efficiency of the control 
let and must be avoided Excess capillary should be 
c.refully coiled and left directly beneath the controller 

NOTE When pressure fittings are used in areas of vibra 
non. such as pipe lines, the bulb must he adequately 
supported 
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FIG. 2 -MOUNTING A FAST RESPONSE ELEMENT 
IN AN AIR DUCT. 



FIG 3 MOUNTING THE SENSING BULB AND CAP- 
ILLARY HOLDER IN AN AIR DUCT 
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FIG 4-MOUNTING THE SENSING BULbIn AN 
IMMERSION WELL. 
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FIG 


5-MOUNTING THf SI NSING BULB USING A 
CAPILLARY COMPRESSION FITTING 
WIRING 

Disconnect the power s apply before miking wiring 
connections to prevent electrial shock and equipment 
damage All wiring must comply with applicable electrical 
codes, ordinances and regulations If using the controller 
with a flame safeguard control, use moisture resistant 
No 14 wire suitable for at least 167 F 1 75 C| for a 
primary control (such as an RA890), or for at lean 
194 F 1 90 C| for a programming control (such as an 
MHO) For high temperature installations, use moisture 
resistant No 14 wire selected for a temperature rating 
above the maximum operating temperature. 

Two knockouts for 1/2 in conduit are provided 
one in the top and one in the bottom of the cast- Fol 
low the wiring instructions furnished with the heating 
or cooling system Fig 6 shows the switching action 


A 

A 
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FIG. 6-T678A SWITCHING. T675A HAS ONE ipdt 
SWITCH. T675B HAS ONE spit SWITCH 
(opens on temp fall). 
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OPERATION 


T675A 

At the temperature of the controlled medium falls 
oelow the set point lets differential, the T675A switch 
makes terminals K to H end energises a normally closed 
solenoid valve to provide heat In cooling applications, 
the T675A makes terminals R to W as the temperature 
rises above the set point, energizing cooling equipment 
Fig 7 shows the operation of the T675A Fig 8 shows 
the location of the adjustment dial on models with an 
adjustable differential 



FIG 7-OPERATION OF THE T675A. 



FIG. 8-LOCATION OF THE ADJUSTMENT DIAL 
ON T675A MODE LS WITH AN ADJUSTABLE 
DIFFERENTIAL. 


FREEZE UP PROTECTION 

When using the T675A (auto recycling) for freeze up 
protection, the recommended set point is 38 F (3.3 C] 
plus the switch differential. 

Example Set point of 38 F 1 3.3 C) plus 1 F (0 6 C) 
(fixed differential model ' equals an actual set point 
of 39 F |3 9 C| 

Example Set point of 38 F (3.3 C] plus 3 F (1.7 C) 
(adjustable differential model) equals an actual set 
point of 41 F (SC). 

This provides an adequate safety factor for freeteup 
protection. 

NOTE The T675B is a manual reset device specifically 
designed for freeze up protection 

T675B 

Used as a low limit controller, the T675B interrupts 
the operation of equipment if the temperature of the 
controlled medium falls below the set point. The device 
is reset manually after a rise in temperature of approm 
mately 10 F (5 6 C); push in the manual reset button on 
the front of the care The operation of the T675B is 
shown graphically in I ig 9. 



T678A 

When the temperature at the sensing element rises 
above the set point of the controller, the switch on the 
right makes R W Should the temperature continue to 
rise through the preselected interstage differential of 
the controller, the switch on the left will make R W. 

Conversely, on a temperature fall, the switch on the 
left makes R-B, providing first step switching. If the 
temperature continues to fall, the switch on the nght 
makes R B to provide sequencing of equipment. 
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FIG 10 OPERATION OF THE T678A 


The T678A Temperature Controller has an adjustable 
interstage differential The set point adjustment knob 
determines the temperature at which the right switch 
operates The left switch can be adjusted to operate 
from 3 F to 10 F 1 1.7 C to 5.6 C) (or 3 6 F to 1 2 F 
1 2 0 C to 6 7 C) on some models) above the point of 
operation of the nght switch An illustration depicting 
the operation of the T678A is shown in Fig 10. The 
interstage differential is adjusted by turning the star 
wheel with a narrow screwdriver inserted into the 
rectangular hole in the chassis (Fig 11). 



FIG 11-INTERSTAGE DIFFERENTIAL ADJUST 
MENT ON A T678A 


CALIBRATION AND CHECKOUT 


All controllers are carefully tested and calibrated at 
the factory under controlled conditions If the controller 
is not operating at a temperature corresjionding to the 
scale setting and differential setting, check to see that 
the sensing bulb senses the average temperature of the 
medium controlled If the temperature of the controlled 
medium is changing rapidly, the differential will appear 
wider than its setting 

For calibrai on, an accurate temperature reading of 
the controlled meJium must be taken Place an accurate 
thermometer near the sensing bulb, or refer to a ther- 
mometer that has been installed as part of the system If 
the sensing bulb is installed in an inaccessible area, or if 
the controlled medium is unstable, the bulb should be 
removed and placed in a controlled bath for accurate 
calibration. 

T675A 

These controllers are calibrated so that the dial setting, 
indicated by the pointer on the adjustment knob, is the 
point at which the R W switch contacts make on a tern 
perature rise. Measure the temperature at the bulb. 
Rotate the adjustment knob counterclockwise f'S 
from the top of the scale, simulating a temperature rise, 
until the R W switch contacts make. Note the dial 
reading If it differs from the bulb temperature, calibrate 
the dial as follows 

1. Determine the number of degrees difference be- 
tween the bulb temperature and the dial reading at which 
the R W switch contacts make 

2. Remove the adjustment knob and slip the fingers 
of the calibration wrench (accessory, Part No 801534) 


into the slots of the dial Rotate the dial until the fingers 
of the wrench drop into the slots of the calibration nut 
under the dial Note the dial indication at this point. 
Turn the dial and the calibration nut up or down scale 
the number of degrees that the bulb temperature differs 
from the jpoint at which the contacts make (determined 
in step 1). For example, move the dial from 45 to 65 
if the dial reading in step 1 was 45 degrees and the bulb 
temperature was 65 degrees, 

3. Check the calibration adjustment by moving the 
adjustment knob up and down the scale while listening 
for the contacts to make and break If the dial is still 
out of calibration, repeat the calibration procedure 

T675B 

NOTE The cover must be removed to see the dial. All 
T675B models have been factory set and locked at 
37 F (3 C). 

These controllers are calibrated so that the dial 
setting, indicated by the fixed pointer at the top of the 
dial, is the point at which the switch contacts break on 
temperature fall. 

Measure the temperature at the bulb. Remove the 
cover of the cor iroller Loosen the locking screw. Insert 
a screwdriver in the slot in the center of the dial Start 
with the dial at the bottom of the scale, and rotate the 
dial counterclockwise to simulate a temperature 

fall until the switch contacts break Note the dial reading. 
If it differs from the bulb temperature, follow the cali 
bration procedure outlined for the T675A Tighten the 
locking screw and replace the cover. 
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series P80 

PRESSURE CONTROLS 

(Floating and Proportional) 


PISO 

3S83-B 

BO i 


APPLICATION 

For accurate control of steam and liquid pressures in 
heating, air conditioning and industrial process appli- 
cations. Normally used to position Penn Series M80, 
M81 Motor Actuators for the control of air dampers, 
valves and similar devices. 

FEATURES 

1. Heavy duty enclosure which is splash-proof and dust- 
tight is entirely suitable for industrial installations 
as well as for outdoor mounting. 

2. Adjustable throttling range standard on all controls. 
This feature enables "on the job” selection of the 
right throttling range to provide for stable control 
and minimum control point variation. 

3. Front viewing control point and throttling range 
scales simplify setting and checking of these vital 
factors. 

4 . Large coded screw type terminals accessible from 
front of control for easier installation. 

GENERAL DESCRIPTION 

On these pressure controllers a pressure increase pro- 
duces a positive pressure on the sensitive bellows at the 
instrument case. The bellows in turn directly positions 
precision potentiometers or floating contacts within the 
instrument through a knife-edge pivot mechanism. 

Type P80BAA Pressure Controls incorporate a single- 
pole, double-throw non-snap acting switch action for 
floating control of a reversible (Series M81) Motor 
Actuator. This series of controls should be used only 
on applications where the rate of pressure change is 
very slow or where very small changes in Motor Actu- 



t, g 7 - Interior view of Sene* F*80 Prtttvr* Control. 



fig. 1 — Fatonor view of Sent* PIO Prrtture Control 

ator position result in almost immediate correctiot j 
in the controlled pressure. The use of this scries o»" 
controls on applications which do not meet these re- 
quirements will normally result in unstable control and 
wide pressure variations. 

Type P80ABA Pressure Controls incorporate a precision- 
wound potentiometer that is positioned in direct relation 
to the pressure sariations which occur. The potentio- 
meter thus produces a variable voltage signal which is 
indicative of the sensed pressure. The signal is used to 
directly position a Series MHO Motor Actuator which 
provides pressure correction by operation of dampers, 
valves, etc. Common usage has the variable voltage 
signal positioning a voltage sensitive relay located with- 
in the Motor Actuator. The relay in turn runs the motor 
in either of two directions to correct for the pressure 
variations. A built-in Motor Actuator potentiometer, 
which is positioned in direct relation to the actuator 
movement, produces a voltage signal in direct opposition 
to the signal from the pressure controller and thus will 
rebalance the control relay and cause the Motor Actu- 
ator to stop before a pressure change has actually 
occured. This anticipating action, commonly referred 
to as proportional control, minimizes pressure over 
and under shoots as will as assuring Motor Actuator 
stability. 

Type PHOACA Pressure Controls are similar to the 
Type P80ABA except they have two potentiometers 
operating simultaneously. These controls are used when 
two Series MHO Motor Actuators arc to be positioned 
together. A typical application xvould be the control of 
actuators positioning a large air damper on an air- 
cooled condenser. 




_ 
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JS83 B (R80) 



MISCELLANEOUS SPECIFICATIONS 

Electrical Rating: Type PHOBAA — 2.0 Amps, at 24 V. 
A.C. only. All others low voltage, A.C. only ami use 
135 ohm, two watt potentiometers as standard. 

Throttling Range: Adjustable Minimum dependent on 
Kale range Refer to Specification Table for complete 
information. 

Pressur* Element: Brass with 1^" NPT male fitting 
except, 30 to 500 p.ig range has a 36" capillary tube 
with VV* nu * 1 3 to 20 psig range has a •/*" MPT 
fitting. 

Finish: Gray baked enamel. 

Scale Range: Refer to Specification Table for complete 
information. 


OPTIONAL CONSTRUCTIONS 

Pressure controls are available on special order with 

any of the following variations: 

1. Capillary type elements with 6 feet of copper capil- 
lary and a */£" flare connector. 

2. Stainless steel elements for corrosive gases and fluids 
(available in 20" Hg. to 80 psig and 25 to 275 psig 
ranges only). 

3. 330 ohm potentiometer available for use with Model 
R21AA-3 Signal Center. 

ORDERING INFORMATION 

To order, specify: 

1 Pressure Control Type Number. 

2. Scale range. 

3. Optional variations, if required. 

For example, one Type P80ABA Pressure Control with 

0 - 40 psig Kale range. 


SPECIFICATION TABLE 


New 

Type 

Control 

Scale 

ffonqe 

PSIG 

Throttling Range 

731 <■ 



Moitmum 
( lemenf 

Numbt' 

Mode 

Mm 

Mot 

Pretture 

f»OSAA * 

f looting 

SPOT 

Contact* 

20” Hg to 10 

7 

70 

m 

3 te 70 

7 3 

7 3 

30 

PIOAftA 

O"* 

0 lo 40 

7 3 

14 3 

60 

Potentiometer 

13 lo 130 

7 

71 

ISO 

PIOACA 

[ 

Two 

Potentiometer! 
•n Uni ton 

75 lo 773 

to 

40 

373 

30 io 300 

73 

100 

373 

* Indicated throttling range* do not opply to Type PfcOffAA control* thi* tenet hot o differential 
equal to opprotimotely 1/10 of the indicoled throttling rongr for e*omple, o PBOftAA control 
with o 0 to 40 pt:g tcole ronge hot o minimum differential of 0 25 p*> (1/10 of 2 3 pti) ond 
O moitmum of 1 43 pti (1/10 of 14 5 pt») 


STEAM TRAP 



• ecommended to be w»ed op- oil 
tiro* oppluotiont 

Speedy fori No i 923 


LOCATING AND MOUNTING 

Mount in any position where the controller will be 
exposed to the representative pressure of the system. 
Always use, sparingly, an approved pipe scaling com- 
pound (such as white lead) on the threads to insure 
a snug installation (except flared connector types). 

On steam applications a steam trap (siphon) should 
always he installed between the controller and the 
boiler to present corrosive ' apors or scale (from boiler 
treatment compounds) from corroding the bellows. 
When it is desirable to mount the controller next to 
the steam pressure gage, remove the gage and install 
a steam trap (siphon) in its place. To the free end of 
the steam trap install a pipe tee and to the two open 
ends of the tee install the pressure gage and pressure 
controller respectively. 


Capillary type sensing elements are available w hen it is 
necc ssary to mount the controller case remotely (exces- 
sive vibration, panel mounted, etc.) When used on 
steam applications, coil a length of the c; , illary to 
form the required steam trap and pitch the capillary to 
drain all condensate back to the boiler. If controller 
ease is to be mounted below the sensing element con- 
nection point, fill the capillary with clean water. Under 
the last condition and on water pressure control appli- 
cations, the con roller set point should be adjusted 
1.0 l*SI higher for each 2.3 feet of vertical distance 
between controller and point of element connection. 
This is to compensate for the water pressure "head" 
developed in the capillary. 
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WIRING 

Make all connections in accordance with local ordi- 
nances and national codes. Use *1H wire or larger for 
all connections to the pressure controller. Number I 4 
wire should he used on runs over tOU feet long. W'hen 
wiring in conduit with other wires, controller wires 
must hate insulation equal to the other conductors in 
the conduit run. All splices should he made in junction 
hokes utilizing approved solderless connectors or by 
soldering and then taping the connection. 

All connections to the controller should he made to 
the large, numbered, screw-type terminals located 
directly under the front cover of the enclosure. One- 
hall inch conduit openings are provided in top. bot- 
tom and right side of housing. Refer to the last page 
of this bulletin for typical external and internal wiring 
diagrams. 

ADJUSTMENTS 

Pressure Setting: Turn pressure setting knob on top 
of case until scale indicator is at the pressure to be 
maintained. 

Throttling Range Adjustment: On Type P80ABA and 
PHOACA controllers the throttling range adjusting screw 
is located directly in from of the pressure setting knob 
on top of the instrument case. Turning screw counter- 
clockwise reduces the instrument's throttling range; 
turning clockwise increases throttling range. Mini- 
mum and maximum throttling ranges for controllers 
w ith various scale ranges are given in the Specification 
Table Intermediate throttling range settings result in 
proportionate changes in throttling range. 

W hen making this adjustment, it is suggested that the 
setting first be made at the minimum position. If this 
setting does not provide stable system operation, the 
adjusting screw should be slowly turned clockwise 
until a point is reached where stable operation occurs. 
Stable operation can normally be recognized by view- 
ing the controlled motor actuator; if it assumes a new 
position on a change in control point setting and stays 
there, stable operation has been obtained. However, 
if the actuator continues to move, first in one direction 
and then the other, unstable operation is apparent and 
the throttling range should be increased until this 
condition is eliminated. It is important to use the 
lowest throttling range setting that provides stable- 
operation, for any increase in throttling range results 
in a greater pressure variance from controller set point 
at minimum and maximum load conditions. 

On Type P80BAA controllers, the same adjusting screw 
is used to change the differential of the instrument. 

I he differential is the amount of pressure change at 
the sensing element which is necessary to move the 
common of the SPDI non-snap acting switch mech- 
anism from just making one contact to just making the 


other. Normally the minimum differential setting is 
acceptable, but occasionally it may be necessary to 
increase the differential if the motor actuator appears 
to be repositioning excessively. 

CALIBRATION 

If for any reason it is necessary to recalibrate the con- 
• roller in the field, proceed as follows: 

1. Determine the actual pressure at the sensing ele- 
ment. Make certain that the media pressure is 
remaining reasonably constant at the time of 
calibration. 

2. Turn pressure setting knob until: 

a. (Type P80BAA) common of contact mechanism 
is floating between the two contacts. 

b. (Type P80ABA and P80ACA) potentiometer 
wiper is at the right end of active windings of 
potentiometer. 

3. Loosen pressure scale screw s and slide scale plate 
up or down until indicator is opposite the pres- 
sure marking on the scale thjt corresponds to the 
measured pressure at the sensing element. Re- 
lighten pressure scale screws. 

MAINTENANCE 

No periodic maintenance of any kind is necessary on 
these controllers. 

If necessary to order replacement parts, always give as 
complete a description of the part as possible along 
with the complete Model Number of the pressure con- 
troller l or example: — One pressure sensing element 
for a Model P80ABA-I Pressure Controller. 


TYPICAL INTERNAL AND EXTERNAL WIRING 

(Internol wiring shown in dotted lines) 


Type P80BAA Controllers: 
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Series A41 
Bulletin No 3967-C 
Supersedes 3967-B 





Johnson Conl>ola Inc 
Control rroducn Dloion 

11 7' Camden Court 
Oa* Brook H. 60471 




* 


Series A41 Wire Wound Temperature Sensors 
For Duct, Immersion and Outdoor Sensing 



) 


i 


Application 

These nickel wire wound sensors 
are used with Penn electronic 
controllers that require wire 
wuund sensor inputs such as 
the Senes R41 MlZER R48 
MINI MIZER or R94 controller 


Features 

— Highly sensitive nickel wire 
sensing element 

— Solid state components 

— Easv to install and wire 



Specifications 




1000 ohms Immersion NEMA Type 1 Enclosure 





A4 1 F A 

1000 ohms Duct Plug Connector 


A41FT 

SO ohms Duct Zone Discharge 20 t Authority 
Plug Connector 

Type 

Number 

A410A 

1000 ohms Duct 6 Wire Leads 

A41CT 

50 ohms Duct Zone Discharge 20 1 Authority 
6 Wire Leads 


Ml**' 

1000 ohms Duct NEMA Type 1 Enclosure 
6 Wire Leads 


A41QA 

1000 ohms Outdoor Weathertight Condulet 
6 Wire Leads 


MJW d f 

1000 ohms High Temperalure to 350 F (177 Cl 
Wire Leads 

Insertion Depth 

Duct 

6 (152 mm) 

of Sensors 

Immersion 

Appro* 3 (76 mm) 


Ouct 

Aluminum Supporl and Mounting Plate 

Materiel 

Immersion 

Steel Handi-bo* and Packing Nut Assembly. 
V NPT Brass Bulb Well 


Outdoor 

Aluminum Condulet Fitting with Gasketed Cover 

Operating 

Temperature Range 

40 to 240 F ( 40 to 1 16 C) Unless Otherwise 
Specified 

Reference Resistance 

50 ohms at 70 F (21 C) tor Types A41FT and A41GT 
1000 ohms at 70 F (21 C) all others 

Resistance 

1000 ohms 

• 1*. at 70 F (21 Cl 

Tolerance 

SO ohms 

• 1 ohm at 70 F (21 C) 

Sensing Element 

Nickel Wire Wound Encapsulated 


A41BA 

8 tb ( 36 kgi 

Shipping 

Weight 

(Individual 

A41QA, A41FA. 
A41FT, A41GT 

5 lb ( 23 kg) 

A41HA 

1 0 lb (45 kg| 

Pack) 

A41QA 

1 1 lbs ( 51 kg| 


A41WA 

061b (027 kg) 


1000 ohms 

Positive Resistance Change Appronmatety 3 ohms 
Per Degree Fahrenheit (5 4 ohms Per Degree Celsius) 

Temperature 

Coefficient 

50 ohms 

Positive Resistance Change Approximately 
3 Authority ohms Per Degree Fahrenheit 
(5 4 Authority ohms Per Degree Celsius) E «ampie 
3 20 1 15 ohms Per Degree Fahrenheit 


Fig 1 — Type A41BA 
Immersion Sensor. 


— Shielded wire not normally 
required 


General Description 

The Senes A4 1 sensors are 
available tor duct immersion and 
outdoor sensing applications 

The duct sensor mounts 
directly to the flat surface of 
the duct with sheet metal screws 
It has a rigid aluminum support 
which is inserted into the duct 
and supports the nickel wire 



Fig 2— Type A41CA Duct Sensor 
less enclosure. 



Fig 3— Type A41HA Duct Sensor 
With NlMA Type 1 enclosure 
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Bulletin No 4210 A 
Supersedes 4210 



Jofmun Controls me 
Penn Dwnion 

Z?.'i Camden (ou't 
Oak Brook II 60S?I 


Series R34D Solid State Differential 
Temperature Controller — For Use With 
Nickel Wire Wound Sensors 


Application 

These ditlpfential temperature 
controllers are tor use on 
applications where it is desirable 
to provide on -off control by the 
ditterence between two sensed 
temperatures Controllers are 
supplied with calibrated 
adjustments 

Typical applications include 

— Solar heating systems 

— Fruit and vegetable storage 
spares 

— Machine tool equipment 

These controllers provide a SPDT 
relay output that is switched 
according to the temperature 
differential measured by two Penn 


nickel wire resistance sensors 
Sensor No 1 is located in the lower 
temperature area and sensor No 2 
is located m the higher temperature 
being sensed 

Features 

Solid state components 
Easy to install and wire 

— Field adjustable set points 

Input from nickel wire wound 
sensing elements 

— Relay (SPOT i output 

General Description 

The Series R34D compares the 
ditterence in temperatures at the 
two sensors with the two set point 


AT -Oh 

S( T POINT 



AT-orr — / 
SIT POINT 
ADJUST MINT 


Fig 1--Type R34DCA Differential 
Temperature Controller 


values The results 0 < that 
comparison control the operation 
ol an internal SPDT relay 

The relay is energized when the 
temperature at sensor No 2 
(higher temperature sensor) 
exceeds that ot sensor No 1 (lowpr 
temperature sensor) by more than 
the ON setting The relay remains 
energised until the difference 
in sensed temperatures is less than 
the OFF setting 

It the OFF setting equals or 
exceeds the ON setting the 
minimum 1 F (V» C) operating 
differential is obtained The relay is 
energized when the difference in 
sensed temperatures exceeds the 
OFF setting and de energized if 
difference in sensed temperatures 
falls t F (Vi C) below the OFF 
setting 

Senes R34D controller is available 
in a NEMA Type 1 enclosure with 
four mounting holes in back of 
case or in an open construction 
which mounts on four standoffs 
within a control panel External 
wiring is connected tc identified 
screw terminals 


Specifications 



R340CA 

120 V 50 60 Hz Input NEMA Type 1 
Enclosure 

Product 

R34DCB 

120 V 50 60 Hz Input. Open 
Construction 

R34DCG 

?4 V 50 60 Hz Input NEMA Type 1 
Enclosure 


R34DCH 

?4 V 50 60 Hz Input Open 
Construction 

Ambient Temperature 
At Controller 


0 to 1 20 F ( 18 to 490 

Conduit Openings 
(NEMA Type 1 Models) 


Combination Knockouts lor ' z and 
*«" Conduit Three on Top Three 
on Bottom 

‘‘lectncal Connections 


Identified Sciew Type Terminals 

Enclosure (NEMA 
Type 1 Models) 


Cold Rolled Sieel 

Output Relay 


SPDT (See Table tor Electrical Rating) 

Power Supply 


24 V A C or T20V A C 50 60 Hz 
5 Watts (9 VAj 

Set Point Range ( T-ON 
and TOFF) 


Oto 40 F (0 to 22 C) 

Shipping Weight 

With Enclosure 

5 5 lbs (2 5 kgj 

(Individual Pack) 

Open Construction 

1 8 it". I 8 kqi 


Penn -Baso Products 
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resistance sensing element 
The duct sensor is available 
with NEMA Type 1 wiring 
enclosure or less enclosure 
(See Figs 7 and 3.) 

The immersion sensor has a 
rigid tube on which the nickel 
wire is wound It is supplied 
with a handi-box adapter 
assembly and a brass bulb well 
The brass well has a V NPT 
connector (See Fig 1 ) 

The outdoor air sensor has the 
resistance element mounted 
in a weathertight condutet 
fitting with a metal cover. 

It has NPT female connector. 
(See Fig 4.) 

The high temperature sensor is 
less any mounting bracket or 
enclosure (See Fig 5 ) 

The nickel wire wound sensing 
element has a positive 
temperature coefficient of 
resistance The resistance of the 



Fig 4 — Type A41QA Outdoor 
Air Sensor. 


element increases approximately 
3 ohms per i degree Fahrenheit 
rise in sensed temperature In 
typical control appl. cations the 
controller bridge is unbalanced 
when the temperature at the 
sensor varies with respect to 
the controller set point The 
bridge produces a proportional 
signal which is amr,;.fied and 
is used to control actuators 
and sequencer 

See controller literature tor 
typical wiring 



Fig I— Type A41WA Sensor 


Repairs and Replacement 

Field repairs must not be made For 
a replacement sensor or factory 
repair contact the nearest Johnson 
Qualified Commercial wholesaler 
handling Penn name brand 
controls or 

Johnson Controls. Inc 
Control Products Division 
2221 Camden Court 
Oak Brook. Illinois 60521 

Ordering Information 

To order specify complete 
Product Number it available 
It complete number is not 



fet/ntmame ipenfitaiioni appealing heiein art nominal and ate tnhitil. lo anepied 
mannlailming loletamei and appliialion taiiaklet. 


l.lKo.nUS* 7 40 
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Repairs and Replacement 

Field repairs must not be made 
It the controller needs servicing 
or repair return it to the factory 
Replacement controllers and 
sensors may be obtained from the 
nearest Perth Baso Wholesaler 
When ordering a replacement 
controller or sensor specify 
Product Number shown on the unit 

Ordering Information 

To order specify 

1 Complete Product Number of 
controller 

2 Sensors required 


Electrical Rating For Relay Contacts 


V. Its A ( 

170 


740 

277 

Full Load Amps 

■ • 

54 

4 9 


Locked Rotor Amps 

348 

12 4 

2V 4 


Non Inductive or 





Resistance Load Amps 
(Not Lamp Loadsi 

100 

80 

80 

70 

Pilot Duty - 

t A 24'175 V AC 12!, VA 

175 240V AC 


Rating is 10 Amps at ?(t V Df 


if?, < 

AM. - ' • A ’ 


fiT - ON 
Si T POINT 
SOJUSTMCNT 




.. 


OFF 

$F T POINT 
ADJUSTMENT 


Fig 2 — Type p 4 DC 9 D'lterenNal 
Te.-not'Slute Controller 


to u »'l S « 

A 4 OR T« •{ 


•J NH v 04,1 ■< 
tIMRf RAT uRl 





*0 4|R'I‘ 
44 OR '4 '0 
MNSl « h.h(R 
MMI'I MAtuAf 


'1 

•iSSO** 

^ -V 


'Tcom^no Xc 

tZ> 

1 1 

. /, 


4 * • • 4 

ro R UVR. 10 

MO’OR. «U’I» l?l'»AC 

omi'-t" I 'NAl ROWFA 

CONTRJU.CC OlViCf SKI'Rl* 


Fig 3— Drawing of controller 
showing wiring connections. 


TYPICAL SOLAR OOMtSTIC HOT WAUR SYSHM 
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Fig 4 — Drawing of typical solar 
domestic hot water system 


R34D Dimensions •— — 
mm 
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CIRCUIT 


BALANCE VALVE 


ACCURATE FLUID FLOW CONTROL 

AT YOUR FINGERTIPS 
PRESETS, BALANCES AND 
METERS SYSTEM FLOW 

AVAILABLE WITH NPT. FLANGED 
AND SOLDER CONNECTIONS 


OCOPVXGM' 1M* */§•> l’iri»MriO*AI ’(ir*«0*f AND r 0**0»AMON 


BELL & GOSSETT ITT 

FLUID HANDLING DIVISION 


c-i 




READOUT VALVE PORTS 
EQUIPPED WITH BAG 
RV- 12 S A READOUT VALV1 
FEATURING UNIQUI 
INTEGRAL EPT CHECK 3 
VALVE. a . -r ■>*!>• 'Jfrljb 
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ON THE JOB 

PERFORMAt 


VA fip jflfegjj ‘ • ‘ . \ •’ If** ■ •. ' 




■ - ) 

*•• /iJt 1 fc .*A'- » •: ' - ' '*.+ 


!%•*' < ^ L ^ , ' 


,j k '- ,■* ;■ v’,,j*Ti 
rwfYViflpjy • v* 


^CALIBRATED 
‘ NAME PLATE ^L, __ 
PERMITS ACCURATE^ 
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K CONSTRUCTION 
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CB-1 V, 


CB-3 I 3 


cb- v»s 


CB-’/.S 
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TYPICAL SPECIFICATION 

Furnish and install as shown on plans, a calibrated Ibronzacast non 
with bronze disc) balance valve equipped with readout valves to facilitate 
the connecting of a differential pressure meter Each readout valve shall 
be fitted with an integral EPT check valve designed to protect the user 
from the system fluid before, during and after the monitoring of system 
flow The balancing valve shall have an indexing pointer and calibrated 
nameplate to indicate the degree of closure of the precision machined 
orifice Each balancing valve is to be constructed with intern. || El 
o-nng seals to prevent leakage around the rotating element The balanc- 
ing valves shall be supplied with preformed polyurethane insulation 
suitable for use on heating and cooling systems, to protect the precision 
balancing valve during shipment 
Each balancing valve shall be ITT Bell & Gossett Model No 
CB- or approved equal 

IMPORTANT 

t Models CB 1/2 thru CB-3 are suitable for use as service valves but not as 
leak-proot shut-off valves 

2 Models CB-t/2S. CB-3/4S and CB-4 are designed to be used as circuit balance 
valves only They are not designed for use as shut-oft valves or service valves 

3 BAG Circuit Setter Balance Valves are not recommended for use wit'i meter 
connections pointing downward 
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RV-125A 

(G 97030) 
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[ INSTRUCTION SHEET 


Readout Valve 

The RV-125A Readout Valve is equipped 
with an integral EPT Check Valve designed 
to orotect the user from being wetted when 
setting up to monitoc pumps heat exchangers, 
valves, etc., handling hot or cr»;d water 

IMPORTANT 

Although these valves are fitted with integral 
check valves, caution should be exercised to 
avoid direct contact with liquids at 
temperatures in excess of 120"F 


GS7035 

»f VISION | 


MAXIMUM OPERATING LIMITATIONS 

Working Pressuri 250 PS4G • 
Temperature 29TFF 

CONNECTION SUt 


RV-125A-Top 

Bottom 


H"-24 UNF THD 
NPT 


NOTE: 

Use only BAG Companion Readout 
Probes to obtain accurate readout of 
the RV-125A Headout Valve 


IMPORTANT: The RV-125A Readout Valve is not interchangeable with the C79284 Schrader 
Valve previously used on circuit setters unless the circuit setter readout ports are opened to a 

5/8 minimum tap drill depth or 7/18 minimum tap drill depth with a 7/32 minimum drill 
tnrougn 


RP-250B 

(G97032) 



Readout Probe 

These Readout Probes are 
designedTor use with the BAG 
RV-125A Readout Valve 

MAXIMUM OPERATING 
LIMITATIONS 

Working Pressure 250 PSIG 
Temperature 250°F. 

CONNECTION SIZE 

RP-250B K,''-20UNF-2A THD 

Ferrule Nut %"—2A 
UNF-2B Internal THD 


»ifh F*fTul* Nul 
Um pai manant 
installation 


Directions for Use 

1 Connect Readout Probe to 
Pressure Gauge or Differential 
Pressure Meter with %" FPT 
connection. 

2 Insert full length of Probe into 
Readout Valve and tighten 
ferrule nut. 

3. Read Pressure(s). 

4 Periodically inspect Probe for 
blqckage by visual or other 
means • 
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INSTRUCTIONS 


CR205X120N and X130N 

pushdutton and selector switch Kits 

FOR NEMA SIZE 00. 0 AND 1 MAGNETIC STARTERS 


FLEXIBILITY OF KITS 

The Start Stop Pushbutton Kit and Hand 
Off Auto Selector Switch Kit are detuned for 
uu on sue* 00. Oand 1 magnetic contactors 
and starters - C 11206 CR206 CR207 and 
CR208 

These Ms enable you to n ount a pilot de 
vice in the cover of a General Purpose Type 1 
enclosed starter, the result one single com 
pact, and economical unit The component 
parts of these hits are shown m Tig 1 and 1A 



•rm c*e ‘ > a *. 


CAK*«(*ZOt C*|CT»J»#» 


Figure 1 - Component parts of 
Pushbutton Kit 
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EASE or INSTALLATION - 
(pushbutton kit) 

The CR205X120N pushbutton hit comes 
complete with necessary hardware and ready 
for installation on the control device The fol 
lowing steps are used for installing a Push 
button on CR705 and CR206 devices only 

1 Remove power from device 

2 Loosen mounting screws and remove de 
vice from enclosure 

3 Begin disassembly of contactor by pres 
sing slightly on COil and U'llling up nn corl 
retainers, motiun also being away from 
coil (sec Figure 2) 

4 Withdraw spring dip from movable por 
tion of magnet assembly 

5 Remove magnet portion and coil from 
starter lor contactor) 

6 Insert dove tail brachet (for CR205, 
CR206) info Keyed slot at top of the mold 
ed cover, as shown in Tig 4 Reassemble 
starter lor contactor) 

7 Slide the pushbutton onto the mounting 
brachet as shown in Fig 5, using theeir 
cular slots of the brachet 

8 Insert red wire into terminal marked '3" 
on top of contactor 

9. Connect black wire to “LI" Make ion 
nection at control terminal screw provided 
(see Figure 2). 

10. Connect white wire on pushbutton to 
terminal marked 2 on bottom of con 
factor, or to terminal marked "2" on over 
load relay of starter 

11 Re - install device in enclosure and tighten 
mounting screws 

12 Remove large retangular knockout from 
enclosure cover by applying force with a 
screwdriver from front side of cover 
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EASE OF INSTALLATION 
(selector switch Kit i 

Tne CR205XI3QN SyiectO' Switch Kit 
comes complete with necessary hardware, 
ready to install on tne cont'd device The 
following steps arr ,,ied tor installing Selector 
Switch on CR205 md CS206 devices mly 

1. Follow steps 1 through 8 in Pushbutton h.i 
instructions for CR205and CR206 devices 

2 Remove and discard wire running from 

terminal marked "3 on top of contactor to 
coil terminal. 

3 Connect white wire to terminal marked “3" 
on contactor 

4 Connect black lead to top coil terminal 

5 Connect red wre to terminal narked "LI". 

6 If maintained contact device is in circuit, 
connect between terminals marked "LI" 
and ’ 3". 

7 Remount device -n "'■-|ry...r« and tighten 
mounting screws 


Figure 14 Component pant of 
Selector Switch 


13 Adiust pushbutton on demounting brack- 
et to line up with hole in cover Tighten 
pushbutton mounting screws 


8 Remove large rectangular knockout from 
enclosure cover by applying force with a 
screwdriver from front s de of cover 
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Honeywell 


THE M445 AND M845 ARE 2 POSITION, 
SPRING RETURN MODUTROL MOTORS 
THEY ARE USED TO OPERATE DAMPERS 
OR VALVES IN APPLICATIONS WHERE IT 
IS NECESSARY OR DESIRABLE TO HAVE 
THE CONTROLLED ELEMENTRETURNTO 
THE STARTING POSITION IN THE EVENT 
OF POWER FAILURE OR INTERRUPTION 


□ The M445 operates on line voltage, the 
M845 operates on 24V ac 


□ The M445C and M845B are equipped with 
internal, thermostatically controlled heaters 
for use in cold weather applications 


□ The M445B and M845E are designed for 
normally open valves, all other motors are 
normally closed 


□ All models have a one minute, 160 degree 
stroke 


□ Sturdy, lightweight, die cast aluminum case 


□ Integral spring returns motor to normal po 
sition when power fails or is interrupted 


□ Built-in spdt adjustable switch is available 
on some models for the control of auxiliary 
equipment. 


□ Oil immersed gear train assures long life and 
quiet operation. 


□ Full line of accessories includes weather- 
proofing kit and explosion-proof housing as 
well as auxiliary switches and a number of 
linkages. 


□ Tradeline M845A includes multitap trans 
former for 120/208/240V ac control circuits 






AUXILIARY SWITCHES 

The M445 end M845 Modutrol Motors have an aux 
diary twitch that can be adjusted to operate at any 
point in the itroke of the motor See Fig 16 Thit 
twitch may be adjusted approximately without running 
the motor by using the following procedure 

1. Remove the "C" clip holding the drive bracket 
against the spring hub Take off the drive bracket Refer 
to Fig 18 

2. Remove the 4 screws from the corners of the 
return spring housing and pull the housing and spring 
straight out 
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FIG 16-LOCATION OF AUXILIARY SWITCH IN 
THE M445 OR M845 MODUTROL MOTOR 


3. With the motor in the normal position, loosen 
the adjustment screw for the operational cam See 
Fig 17 Using the 10 degree marks on the cam and 
a fixed point such as the cam roller for a guide, rotate 
the cams clockwise (counterclockwise f \ for 

normally open motors) through an arc equal to the 
number of degrees the motor should travel before 
switch operates Tighten the operational cam adjust 
ment screw 

4 Replace the spring and return spring housing 
using the 4 screws removed earlier 

S. Replace the drive bracket and “C" clip 
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FIG 17-SWITCH CAM MAY BE ADJUSTED TO 
OPERATE THE SWITCH DURING ANY 
PART OF THE STROKE. 
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FIG 18-REMOVING THE RETURN SPRING HOUSING TO ADJUST AUXILIARY SWITCH 









After the instillation is complete, check the entire 
system for the following points of operation 

1 Motor operates the load properly 

2 Motor responds properly to the controller 

3. Motor returns to the starting position when 
power is interrupted 


DAMPER OPERATION 

STEP 1 

Check the entire motor hamper linkage to see that 
the mechanical connections are secure and properly 
made Make sure the ball joint on the damper crank 
arm is properly placed to give the required amount of 
travel 


STEP 2 

Energize the motor and run it to the full open 
position Check the damper linkage while the motor is 
running to see that there are no loose or binding 
connections. 

If the motor does not begin to run, check the con 
trol circuit for an "open ” or "short,” the presence of 
power, and the amount of power available at the motor 
(The voltage at the motor must be at least 85 percent 
of the rated voltage on the nameplate ) Make sure that 
the maximum net load of the motor is not exceeded 


STEP 3 

Interrupt the power to deenergize the motor and 
allow the spring to return the motor to the starting 
position If the motor does not return, check to see 
that power is actually interrupted and that the return 
load is not exceeding the rated motor load 


VALVE OPERATION 

STEP 1 

Check the entire motorized valve assembly to see 
that the mechanical connections between the motor, 
linkage, and valve are proper and secure Make sure 
that the linkage is adjusted according to the linkage 
instructions Leave the cover off the linkage until the 
checkout is completed 

STEP 2 

Make sure that the load does not exceed the motor 
rating When using a Q601 Linkage with the motor, 
lubricate the bearing surfaces to prevent excessive 
loading The valve packing must not be too tight The 
motor actuating arm must be installed against the 
shoulder of the motor shaft to prevent binding at the 
connecting linkage bearings 

STEP 3 

Energize the motor by setting the controller so that 
its contacts close The motor should start and run 
smoothly, and the valve stem should move to the op 
posite end of its stroke If this is not the case, make 
sure that there is power to the motor If there is no 
power, check the controller circuit for open or short 
circuits If the trouble still cannot be found, measure 
the voltage at the source supply Line voltage must 
be at least 85 percent of the rated voltage stamped on 
the nameplate of the motor 

STEP 4 

Deenergize the motor by resetting the controller 
so its contacts open, or remove one of the wires from 
a controller terminal Spring power should return the 
valve to its normal position If this does not happen, 
check the linkage for binding or in the case of normally 
closed valves, check for fluid pressure in excess of the 
close off rating 

STEP 5 

Replace the linkage cover. 



In an operational circuit, a singlepole, single 
throw controller (line voltage for M445 or low voltage 
for M845) is wired in series with the motor circuit 
When the controller switch closes, the motor is energized 
and runs to the end of its stroke At this point, the 
limit switch is opened and the motor is de energized 


The brake solenoid is energized, however, and remains 
so as long as the controller is closed The brake holds 
the motor in the open position until the controller 
opens At this point the brake is released and the spring 
on the motor returns it to the starting position 
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TRADELINE MODELS 

Tradeline models of this device art selected and packaged to provide ease of stocking, ease of handling, and 
maximum replacement value Tradeline model specifications are the same as those of standard models except 
as noted below 


TRADELINE MODELS AVAILABLE M845A 
Modutrol Motor -2 position, spring return motor 
for use with dampers and normally closed valves 
An internal spdt switch is provided for actuating 
auxiliary equipment Motor operates from 24V 
ac and includes a cover mounted transformer for 
1 20/208/240V ac control circuits 
ELECTRICAL RATINGS Voltage and frequency 
motor requires 24V ac. 60 Hz Cover mounted 


STANDARD 

MODELS 

The M44S and M845 are 2 position, spring return 
Modutrol motors with 1 internal auxiliary spdt 
switch They are foi use with dampers and 
normally closed valves (except M445B and M845E 
are for normally open valves) 

M445A Modutrol motor as described above for line 
voltage operation 

M44SB Modutrol motor as described above for line 
voltage operation with normally open valves 

M445C Modutrol motor as described above for line 
voltage operation Includes internal thermo 
statically controlled heater 

M445D Modutrol motor as described above for line 
voltage operation, without auxiliary switch 

M84SA Modutrol motor as described above for 24 
volt operation Available with 1 20/208/240 V ac 
multitap cover mounted transformer (see 
Tradeline specifications). 

M845B Modutrol motor as described above for 24 
volt operation Includes internal thermostatically 
controlled heater Available with 120V ac cover 
mounted transformer 

M845C Modutrol motor as described above for 24 
volt operation, without auxiliary switch 

M845E Modutrol motor as described above for 24 
volt operation with normally open valves With 
120V ac cover mounted transformer 


transformer has I20/208/240V ac multitap pri 
mary and 24V ac secondary 


ADDITIONAL FEATURES 

Multitap transformer for 120/206/240V ac con 
trol circuits 

Tradeline pack with cross reference label and 
special instruction sheet 


MODELS 

ELECTRICAL RATINGS 


MODEL 

WATTS 

VA 

VOLTAGE. AC 
•>0'60 H2 

M445A 

17 

21 

120.208 220 *. 
240 

M44SB 

17 

21 

120 

M445C 

47 b 

53 

120 

M445D 

17 

21 

120 

M845AC 

18 

21 


W845B C 

49b 

51 

04 

M84SC 

18 

21 


M84bEd 

18 

21 



•50 H/ only 

^Including 30 watts for internal heater 
c Available with cover mounted transformer 
d Includes cover mounted transformer 

AUXILIARY SWITCH RATING 3 (in amperes) 


Pull Load 
Locked Rotor 


120V AC 

7 2 
43 2 


240V AC 

36 
21 6 


•Switch rating is for one contact only, if both are used, 
second contact is rated 40 VA 

(continued on pagr 3) 
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INSTRUCTION SHEET 


BOOSTER AND 
SERIES “60” IN-LINE 
CENTRIFUGAL PUMPS 

INSTALLATION, OPERATION AND 
SERVICE INSTRUCTIONS 


SI 6946 

VI V>VIGN 4 
* V; rtp'iri) 
InfttrvctiO'' u* C’ Hi - *) 


INSTALLATION INSTRUCTIONS 

LOCATION 

II the pump it not installed on a closed system it should be placed as naa' 
at possible to in* source ol supply and located 10 permit installation min 
me fewest possible number ot bends ur elbows in the suction pipe 

alignment 

The compact construction ot this pump makes l’ <ery unlikely that any mis 
alignment ol parts will occur, but a check tboo.d be made belo'e putting 
the pump in service by turning the shaft by hand to determine lhal there is 
no binding 


It it important mat air be kept out ol the system On an open system always 
place the end ol the suction pipe at least 3 feel tielow the surface of me 
water in the auction well to prevent air from being drawn into tha pump 
Avoid air pockets m the suction line and make sure that each section ot the 
suction pipe it absolutely air tight 

Install a square head valve and a check valve m me discharge pipe close lo 
the pump The check valve should be between the square head valve and me 
pump discharge noule The square head valve can be used lo control the 
capacity ol me pump or to abut off the discharge line while repairs are 
being made Tha function ol the check is to protect the pump casing from 
breakage that might occur due to the action ot water hammer 

A 10-32 NF era boll has been included with the larger pump packages, use 
ot which is optional, to anabia supporting tha bearing bracket from above 
the pump when the piping Is not able lo provide the necessary support 
Do not support under motor, misalignment will occur 

SYSTEM PREPARATION 

Prior to pump start up, the system should be cleaned with a trisodium 
phosphate solution flushed and drained Then refilled with clean liquid 
The PH should be maintained between 7 and 6 


00 NOT RUN PUMP ORY Before starting, these pumps must be tilled with 
water After the pump has been filled, turn the shaft a law times t>» hand to 
allow all air to escape and It necessary add more waler The square head 
valve In the discharge should be kept closed until the pump is running at 
full speed and then gradually opened 

LUBRICATION 

All new Bell A Gossett Boosters and Senes "60' in-line centrifugal pumps 
are test run at the factory, but must be lubricated before being placed in 
operation 


Lubricate as follows 

1 Pump Bearings— Fill the bearing frame per oiling instruction lag with 
SAE s?0 oil until oil flows from the overflow hole on ihe side of the bear 
mg bracket PD36 PD40 ar d Senes 60 A site pumps are to be lubn 
caled until on level is up to the side hole Relubncate as necessary to 
mairi'am this level 

2 Sleeve Rearing Motor— Lubncata thru the two motor oil Cups per motor 
lubrication tag once every four months Use ten to fifteen drops in each 
oil cup if required 

3 Bai Bear mg Motor- Reiuhri a'e every $i> morihe lo two yea's depend 
mg on operating conditions win a good soda-soap nr lithium tyeso 

grease 

NOTE Over-oiimg can cause deterioration ot the motor mounts which in 

turn causes excessive couple' wear born misalignment 


OPERATING INSTRUCTIONS 

1 Be sure to operate Ihe pump m Ihe proper direction All PD end Series 
60 run clockwise when loov mg at Ihe pump from the m lor end All 
boosters run counterclockwise when looking al the pump Irom the 
motor end All pumps are provided with arrows showing direction of 
rotation 

2 Keep pump and motor bearings luOncaiad 

3 Do not disassemble pump unless absolutely necessary as impeller has 
been accurately adiusted and tested before leaving factory 

4 Pump shaft should always turn freely by hand 

5 Ask lor information or help if trouble is eipenenced that cannot be rec- 
tified since this pump is guaranteed to operate as recommended. 

6 It pumps are lo be idle lor a very long period of lime Ihe interior of the 
volute should be clean* ' and oiled This prevents pens Irom rusting 
together and assures a longer period of satisfactory operation 

7 The motor should be protected against overload end under voltage 
Control devices tor this purpose can be obtained al a very low cost They 
are meapensive insurance 
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SERVICE INSTRUCTIONS 

An wtimw leature oMMBIQ Boon*, t Si n to pumps ,» in. avail 
Ability ol complete bearing bracket assemblies At replacements 

In mot* cates whets It may b# necessary only to 'AplAct in* iaai assembly 
lha following instructions Apply 

I Turn o*t currant to motor 

1 Clot# valves on Doth tides ol pump (It no valves have been installed it 

mAy bA necessary to dram tho tyttAml 


1 d »*a c *’ bearing- frame AtAAmbiy from pump colute by removing tight 
cap-screws from conttr body Hang* 




4 


s 


Remove impAtiAt Irom pump-iAA" iFirst turning impeller nut count ai 

dockwiael 

A 

lilt Oil AAAI- tprmg - then plACA screwdriver point unotr lop compra* 
tion ring ol AAAI And pry oil Seal con than bA itmovAO by pulling 
upward 


* Bn turn that tbn thalt it thoroughly rlaanad man lubncata with a thin 
him ol on or waiar and push tho rapiacamam taai on at lar at pottibia 
by hand Nail, utmg a screwdriver prttt down lirmiy an around tha 
Ouia> ad go ol tha lop compraaaion ring until iha taai it light agamti lha 
laca ol lha ramiin insert ll and play it prasant puth iha taai on nghtm 

* Replace impeller on thall ma»ing certain that impaliar n u t it lirmiy 
nghtanad Tha pump and brackat can than b» raattambiaii into pump 
volute and piacad in tannca 


MOW TO REPLACE TMI COUPLER ASSEMBLY 

A — Turn oil currant to motor 

B - Remove baanng brackal covar 

C - loo tan couplar hail Irom pump thalt by turning Allan tat tcraw 
counter-clockwise 


0 - Ramona lour cap tcrawt that connact motor brackal to pump brackal 
and siida motor away Irom brackat II couplar tlickt on pump insert scrtw 
drivar between roar bearing and couplar hall erertmg pratturt outward 
j Lootrn Mil tcraw on molo> coupling hall and remow '■ouplmg 

‘ E — Inttau now coupler slipping one coupling hall on motor thall lirtl 

i and tighten tel screw Slip other coupling halt on pump thall tighten tai 

screw and bolt motor brackal to pump brackal Replace hearing bracket 
I cover 

CAUTION 

Do not attempt to replace individual coupler springs It coupler arms are 
worn or springs are broken always replace entire coupler assembly 

MOW TO REPUCE TME RINQ MOTOR MOUNTINGS 

| A— Turn oil current to motor 


8- Disconnect motor leads 


C - Remove coup'ei itnm motor shall 

D— Loosen raei clemy on motor using screwdriver to pry ot* clamp motor 
can then be lilted out o' bracket 

I— Piece screwdriver between front mounting and and ban ol motor and 
strika lirmiy with t hammer on handle o* scrawdrivar lotting ,nn«. ring 
ol motor mounting oil the boss O' and ban (Figure ' I 

F To install motor mounts hold mounting firmly against boss o* and be 
and tap inner ring lightly until mounting has started Contmua to lap 
around lha mnar nng icompreation ring* until mounting ia IluAh with 
and ot boss (Fig u re?l Repaat procadura with raar mount ho waver do 
not real motor on and ol shall whan applying this unit 

G— Replace motor in brackat with oil wan spouts up and tightsn clamp 

M Raconnact couplar and turn shall by hand to make sura it ia tree 
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10939 MO. RT. 32. ANNAPOLIS JUNCTION. MO. 20701 
BALTIMORE: 1301) 792-4230 - WASHINGTON: (301) 953-9370 
OEL. • PA. • VA. - W. V A.: (100) (38*4427 
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customer jah Aitchcson 
PO Box 668 


100 Dove Street 
Alexandria, VA 22313 


sub) Arlington Racquetball Court 


QU# 1081 


Ship TO; The Rust Construction Company 

210 So. Payne Street 
Alexandria, VA 22314 

ATTN Mr. <i* om 
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SCHEDULE 


G QUOTE 12/8/78 


I OORD 


I OORD ACK 


IPO SUBMIT 1/213/78 


Cummins-Wogner Co. Inc. (Seller) is pleased to furnish the addressee (Customer) the following items in the quantities and 
at the prices shown in strict accordance with all the terms and conditions shown on the face ond reverse side of each page. 



DESCRIPTION 


Pump P-1 - 60 GPM 70 'ha BAG 1510-lHBB 
bronze fitted 2 HP, 1750 RPM, ODP 208/30/60 
frame 182T 

•NOTE: 3 HP required in lieu of 2 HP specifi< 

t-ump P-2 -30 GPM & 60 • hd BAG 1510-lHBB 
bronze fitted 2 HP, 1750 RIM, ODP 208/30/60 
frame 14 5T 

•NOTE: 2 HP requirea in lieu of lljHP specific 


Pump I -3 -7 GIM & 25' hd BAG 60-B11S ( \\ AA ) 60 

with h HP, ODP, 115/10/60 

ir Separator- 75 GPM BAG RL -2 55 


UNIT PRICE DISC TOTAL PRICE 



ACCEPTANCE 


DATE. 


RESPECTFULLY SUBMITTED 
CUMMINS • WAGNER CO. INC. 


Wallv Bacc 














MECHANICAL EQUIPMENT * SALES & SERVICE 

AiR COMPRESSORS CONDI NSATE RE TURN LEVEL CONTROLS THERMOMETERS 

At* OUTERS DEAERATORS MOTORS SOLAR PROOUc t 

AiRE.Lt I NS I LOP CONI ROLA PACKAGE HCUMONi STE AM SPECIAL Tit 4 

Al t|N COOLERS GAUGES PLUMBING SPECIAL Tit* STRAINERS 

Hi .OAOOAN SYSTEMS Ml AT EXCHANGERS PRESSURE REGULATING TANKS 

ROU.CAI ms IR Nil SPtl Aims pumps (All typi s, vacuum Sts' 

KO'U« MIO INST RUM| NTATlON T EMPLMAI URi REGULATING AAI I H Ml AlLAi 





Pressure Gauqes - 

Weksler LA-14, range 0-60 PSIG 

Thermometer s- 

o 

Wrksler 3A04 20-240 F bi-metal, back angle 
thermometer 


Back! low Freventer - 

Lawler RZ-3-S with two stop valves & strain 
size 3/4" 


Expansion Tank - 

B&G #30, 30 gallon 125 PSIG ASME, painted 
wi th : 



1 a) ATF-12 tank airtrol fitting 

1 b) DT-2 tank drain 

(less gauge glass) G ~ 2 



B 


m 




10939 MO. RT. 13. ANNAPOLIS JUNCTION. MO. 30101 
BALTIMORE: (301) 193-4310 - WASHINGTON: (301) 9S3-9110 
DEL. • PA. • VA. • W. VA.: (100) US-4431 


Ml. c. HAMli >\i '4 Jlf’MCNT ‘ SALES P* SERVICE 


Aim COmpnI nv>« » 

AIM UN Tf M\ 

AIM NH.HMJ 

Al > i l< • . ...l M 

fel-OAUOAN SrSTfMS 
HOILt*S 
•eoiLtM need 


Arlgtn.Facquetbl 


C of. Ill NNATf HI TuMN 
fll At M ATOMS 
I LO* (f)N1 MOt A 
GAUC.I S 

N| AT f XCHANGf NS 
HVOMOMC SPI C I At Tit S 
INST NuMEN T A! ION . 


Lt Vf l CONTROLS 
HOTOMS 

f* AC ► A( .1 S (CUSTOMi 
PL'JMMiNG SPI Ci At. TILS 
PMtSSUMt M(UJlATiNO 
mumps (All Trr«t Si 


TNI MMOMt Tt NS 
SOLAN PMOOUC TS 
S»f AM SPt Cl Al T it S 
STMAiNt MS 

tanks 

VACUUM SVST f MS 


HEM QTY 


DESCRIPTION 
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UNIT PRICE DISC TOTAl PRICE 



Solar Holding Tank - 

John Wood Tank, commercial 100 WWP, galvan- 
ized, size 30 gallon, 1 2"0 x GO" , with 3 
each 1" conn. 2 each 3/4" conn., & 2 each 
2" conn. (less gauge glass) 

Solar Storage Tank - 

John Wood 84" 0 x 180" O.L., commercial 100 
WWP, painted red oxide, with manhole, one ( 
16" ) flanged conn, for HE-2 (furnished by 
others), one (1) 6" 0 flanged conn, for ti&G 
TCW-684 1 1 tx . , eight 2" conn. 

NOTEsZinc Chromate painting not^ included- 
inside of tank must be prepared and so 
painted in the field by others if required. 

McDonnel & Miller float operated make- up 
valve #2 SA 

Man hours allowance for field alignment & 
Start- Up of pumps PI & P2 (portal to porta 

ADD to above price to fabricate & package 
pump P-1 system and pump P-2 system in 
accordance with attached sketch. 
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MCDONNELL No. 25A 

Make-up Water Feeder for Receiving Tanks 


The McDonnell No. 25A it a dependable float- 
operated feeder uud to add nuke up water to con- 
dentate receiving tankt whenever necessary. Itv utc 
it in keeping with the accepted modern practice of 
mounting a McDonnell pump controller on the 
boiler to keep the boiler water line within the pre- 
scribed limits for maximum efficiency. Ihe No. 2SA 
makes sure there is an adequate minimum supply 
of warer in the receiver at all timrv to anvwcr any 
demand from the boiler. 

Ihe No. 2tA it mounted right along tide the re- 
ceiving tank, and feeds water into it through a 
separate feed line. It combines large feeding ca- 
pacity with heavy-duty construction to meet the 
rugged demands of receiver tank service. Triple 
feature valve design assures positive seating, as il- 
lustrated at right. V'tlve stem seating area is made 
of high temperature composition, salve seat of 
monel. Valve is protected by a large strainer. 

The bottom flange of this strainer hrusing has a 
removable plug If feeder is mounted on receiver 
before shipment to joh site, this plug permits drain- 
ing water from housing after testing as a precau- 
tion against freezing; it can also he used afterward 
to clean out any dirt trapped by strainer. 


POUNOS 
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Capacity Curve No. 2SA 
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Moaimum Body Pressure, 35 psi. 
Matimum Water Supply Pressure, 1 00 psi. 


TRiPLf- FEATURE 
VALVE DESIGN 

1. Cam and roller design 
provides straight thrust 
action. 

7. Valve guides support 
valve stem at both top 
and bottom. 

3. Stem articulates at 
seating area for positive 
valve closing. 
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Dimension Details No. 25A 
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McDonnell & miller ITT 

35C0 N. Spaulding Avenue, Chicago, Illinois 60618 





INSTALLATION OF No. 25A MAKE-UP WATER FEEDER 


I ti* feeder it uvually located one third of the dis- 
tance from the bottom to the top of the tank. This 
provides ample space for return condensate. 

Dim barer piping from the feeder should he Con- 
ner ted to the lop of the tank. This will reduce heat 
transfer, keep the feed valve cool, and prevent 
excessive liming. 

Dram valves should he located as show n in drawing 


to provide blow down for both the feeder and the 
lank, to flush out any sediment accumulation. A 
regular schedule of blow-down (once a week for 
example) should be maintained. 

For the w ater equalizing piping, pipe fittings should 
be used which will provide access at every right 
angle turn. This will facilitate cleaning and assure 
proper equalization between the lank and the 
feeder. 



Proper Sizing of Condensate Receivers 

(Reprinted from Mechanical Contractor) 


"For the normal installation, it has been found 
customary to select a receiver of sufficient size to 
hold a volume equivalent to the condensate evapor- 
ated by the boiler in a one-third to one-half hour 
period at the norma! firing rate of the boiler. For 
example, with a 100 H.P. boiler evaporating 1,450 
lbs. of steam per hour (4)1.2) gallons of conden- 


sate) the receiver lank should be capable of collect- 
ing (432 3) 144 gallons to (432/2) 216 gallons. 
Assuming 75% of the gross volume of the tank is 
useable, the receiver should be selected to have a 
gross volume of from 192 to 288 gallons, which 
on the average for a 100 H.P. boiler would result 
in a 250 gallon receiver.” 


McDonnell & miller ITT 

3500 N. Spaulding Avenue, Chicago, Illinois 60618 
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*0 rmalty in »toc k for pro/npf 

T on k s ore fabncoted to ASME Code, tubiect to approval of o resident, I icon jed Hartford Steom Boiler Inspector. 

Telltale bole* are furnished m lieu of inspection opening on oil sites thru IS to 144 gallon. Two 2" plugged in- 
spection openings ore provided on sues 180 thru 515 goilon. 525 gallon and lorger ore equipped with on 1 1 * 15” 
monhole. 

Taps for 2 overtopping gauge glass assemblies ore included on 525 gallon size & larger 

Guorontees ore against defects mmoterio! o' workmanship, ond ore good up to the time of instollotion ond test only. 
The guarantee i s to the estent of the tool* only, and does not include ony allowance for replacement or consequential 
domoge Motenol must not be returned without first receiving our permission 
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TABLE 1 — TYPE TCW OV' O.D. copper tubes) 


BOIltR WATIR IN TUBFS 


MAXIMUM BOILER 
WATER CAPACITIES 
Pumped Circulation 
in TCW Units 


Heater 

Diameter 

Boiler Water 
In Tubes 

4* 

34 GPM 

. •• 

78 GPM 

' 8* 

1 75 GPM 

10* 

310 GPM 

' 12* 

310 GPM 

14* 

640 GPM 


MfATIMNO 

ISO® 
PUMP! 0 

MIN •• 
BW NlQb 

717° 
PUMPI 0 

MIN •• 
8W RtQD 

TCW 4ia 

10 

1 

77 

j 

TCW «7« 

17 

1 

37 

3 

TCW 410 

11 

i 

64 

' 

TCW 436 

36 

) 

71 

6 

TCW 447 

46 

4 

90 

8 

TCW 444 

M 

5 

to/ 

9 

1CW 464 

67 

6 

171 

. 11 . 

TCW 460 

76 

6 

14? 

1? 

TCW 466 

it 

1 

160 

14 

TCW 417 

• 7 

8 

180 

16 

TCW 444 

* 107 

9 

199 

1? 

TCW 496 

119 

10 

716 

18 

TCW 617 

0 

0 

79 

7 

1CW 610 

Ji 

3 

71 

6 

1CW 674 

68 

5 

171 

10 

TCW 630 

86 

; 

169 

14 

1CW 636 

114 

10 

774 

19 

TCW 647 

147 

1? 

778 

74 

TCW 648 

173 

15 

337 

78 

TCW 6S4 

703 

IT 

387 

37 

TCW 660 

733 

70 

438 

37 

TCW 666 

76? 

77 

494 

4? 

TCW 677 

706 

75 

646 

46 

-0M. TCW 644 

360 

31 

667 

55 

TCW 696 

471 

16 

763 

66 

TCW 8 IP 

66 

6 

146 

17 

TCW 874 

110 

9 

778 

19 

TCW 830 

167 

13 

313 

77 

TCW 836 

707 

18 

406 

34 

TCW 847 

767 

77 

494 

4? 

TCW 848 

319 

77 

607 

51 

TCW 864 

374 

3? 

706 

60 

TCW 860 

430 

36 

810 

69 

TCW 8b6 

484 

41 

91? 

77 

■■ 

534 

45 

ion; 

86 

TCW 884 

657 

55 

1204 

10? 

TCW 896 

719 

66 

1410 

170 

TCW 1074 

111 l 

17 

471 

30 

TCW 1030 

789 

75 

579 

49 

TCW 1036 

387 

37 

748 

64 

TCW 1047 

4 75 

40 

91? 

77 

TCW 1048 

556 

47 

1069 

91 

TCW 1064 

65? 

65 

1778 

104 

TCW 1060 

74H 

64 

1410 

170 

TCW 1066 

843 

u 

ISM* 

135 

TCW 1077 

949 

HI 

1754 

149 

TCW 1084 

1157 

98 

7096 

1/8 

TCW 1096 

1356 

11# 

7465 

708 

TCW 10108 

1557 

13? 

7870 

739 

TCW 1736 

556 

47 

1090 

93 

TCW 1747 

691 

59 

1379 

113 

TCW 1748 

876 

70 

1588 

135 

TCW I7S4 

968 

87 

1874 

155 

TCW 171/) 

111? 

94 

7064 

174 

TCW 1766 

175? 

106 

7314 

196 

TCW 1777 

1383 

117 

7606 

771 

TCW 1778 

1577 

130 

7870 

739 

TCW 1784 

1685 

143 

3053 

759 

TCW 1706 

1975 

168 

3577 

304 

TCW 17108 

2768 

193 

4109 

349 

TCW 17170 

7554 

717 

4677 

393 

TCW 1436 

748 

64 

1467 

176 

TCW 144? 

949 

81 

1874 

155 

TCW 1448 

in? _ 

94 

7137 

181 

TCW 1464 

1303 

111 

7504 

713 

TCW 1460 

1497 

177 

7870 

739 

TCW 1466 

1719 

146 

3176 

770 

TCW 147? 

1898 

1( i 

3607 

798 

TCW 1478 

7(196 

178 

387? 

379 

TCW 1484 

7768 

193 

4191 

356 

TCW 1496 

7658 

776 

4910 

417 

TCW 14108 

3053 

759 

5530 

469 

TCW 14170 

3438 

79? 

6777 

579 


Pressure drop through 
all TCW heater^ at maxi 
mum flow i% jppron- 
r.iatrlv ,5b ft for each 
foot of free tube length 


•Minimum Boiler Water 
||W) required is giv**n 
in GF’M If illont, per mm 
ute) based on 20 * drop 
S*/e pipm« and select 
BAG Circulating Pump 
for not less than capac- 
ity shown. 
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REVISION 3 

Engineered Products 


Read Out 


Kits 


ARlington Racquetball Ct, 


b 4 o representative Cummins -Wagner 


UNIT TAO NO 

ENGINEER 

contractor — Rust Construction 


ON Of P NO 

submitted bv Wally Bass 

APPROVED BT 


DATE 

DATE 12 / 14/7 

OATI 


DESCRIPTION 

B&G Readout Kits are designed for use with 
B&G Circuit Setter Balance Valves and Circuit 
Sensor Flow Meters. They may also be used 
to check differential pressures across other 
system components including B&G pumps, 


1 OVI HAl 1 CASE DlWf NSIONS 

LENOTH 

WIDTH 

HEIGHT 

14" 


7 " 

13" 

12" 

8" 

12 r 

6 %" 

6" 


Suction Diffusers, strainers, coils, etc. All 
readout kits feature full overrange protection 
and are equipped with hoses, readout probes, 
carrying case and Circuit Setter Balance 
Valve calculator. 


RO-3 

RO-4 


Maximum Operating Conditions 
Working Pressure 250 PSI 
Temperature 250°F 


MINIMUM 

DIFFERENTIAL 


READING 

RANGE 


•% OF 
ACCURACY 


QUANTITY 


TAGGING 

INFORMATION 


.5’-100' ±.5% 

,5'-1 6* 

± 1 % 

,5'-35' 

,5'-25' ±3% 



Nole For other pressures or ranges consult factory 
‘Full Scale Accuracy 


TYPICAL SPECIFICATION 

Provide a portable Readout Meter with pro- 
vision for hanging, capable of indicating 
pressure differential across a system compo- 
nent. Unit to be complete with all necessary 


hoses, shut-off and vent valves, and carrying 

case. Reading range to be Read Out 

Kits to be ITT Bell & Gossett Model # 


O COPYRIGHT l<*9 19/1 BY INTf ^NATIONAL TflfPHONf ANO fllfGRAPH CORPORATION 
PRINTED IN U S A 2 78 
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FLUID HANDLING DIVISION 

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
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SUCTION 


Companion Flanges furnished for Suction and Discharge 


PUMP 

SIZE 

SUCTION 

AND 

DISCHARGE 

SIZE- 

INCHES NPT 

PUMP DIMENSIONS— INCH CS 

F 

G 

K 

1 

M 

N 

p 

R 

s 

T 

1 '/a A A 

1 '/a 

5' Mi 

3 Me 

3VS 


2 Vi 

7 Vi 

% 

5 

6 

11 


ALL MOTORS 1750 RPM 


MOTOR SIZE 

MOTOR DIMENSIONS— INCHES 

H.P. 

PHASE 

A 

B 

c 

D 

E 

H 

f 'j> % 

1 

7H 

— 

7H 

4h 

10 

19 V* 

% 

3 

7h 

— 

7% 

4 Vi 

9% 

19 

VS 

1 

9 VS 

2 Vi 

7h 

4 Vi 

11 

20% 

Vi 

3 

7h 

— 

7h 

4Vi 

11 

20% 

vs 

1 

9 VS 

2 VS 

7VS 

4Vt 

11 VS 

20 Vl 

vs 

3 

7% 

— 

7 Vi 

4VS 

11 

20% 


SPECIAL INFORMATION REQUIRED 
7 gpm £ •“* n 

MATERIALS Of CONSTRUCTION: 

pf BRONZE FITTED □ ALL IRON □ ALL BRONZE 

ELECTRICAL DATA: hr 

✓at -VOLTS cv / PH. 

MOTOR ENCl ^ 

SPEC. CONSTR 

MAXIMUM WORKING PRESSURE 175 PSI 

SEE PERFORMANCE CURVE ON REVERSE SIOE 


BELL & GOSSETT morton grove, ill 60053 Jf tgHIl 

fluid Handling Division. International telephone and telegraph Corporation —A 1 L_ 

O correicHi it n a» itminanoriAi numorii emu iincaam coeeoeation 
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• • • • • • • • , 


rvr^% u 

; ' *'7 ~f ’\ 1 V 4 BB 

<■+■ > r SERIES 1510 

• • . J: .. .r 0 * v _ 


_ ’ ' Centrifugal Pumps - Base Mounted 


Arlington hacquetball Ct. 


• 4 0R,pr,s,ntativ« 


CUMMIN S-WAGNLR 


UNIT TAO NO 

INOINIIN 

CONTRACTOR 


Kust Construction 


OR Of R NO - - 

suhm.ttiobv iy U3SS 


oat, 1/2/14/7 


APPROVlD 




O'VmaagI — -7 r luC'iOl 

S / \ f* J ■ 

r**H _ GAUGI TAPPIMGS 

-]r 
11 

*~ # tf5rniar| r°i1 

k-i A H r r c * 

■ • — r~— — a - 

— * omrmrA 

DIMENSIONS 

' pump [‘motor] - 

SI7E 4 SUCTION rPAMt_L A . B 



SPECIFICATIONS 

^ & OPM £<* M 

MAT, M.AlS Of CONSTRUCTION 


Y iPKnmmf «r WNa'nuviVN 

y KON/I FITIIO All IRON ALL BRON7E )/" I $10 (Standard S»JI) 
„ ELECTRICAL data HP Q TJ10PF 

2 O <? voits £0 c» 9 PH (PacAmg — Fi0»h#dl 

MOTOR ENCl & 0 □ 1S10-S <s>ng<« s««ll 

i □ 1SI0-0 (DouDl* Spam 


MOTOR INCL 


C OkTiUC — H 


SPEC CONSTR 


APPRO* IM AT| Wf ’CM T 


/ 77 


STANDARD SEAL 1510 

PUMP OIMTNSIONS (iNCMIS) 

C r [ c " f h j j i**ai k_] v [ M 


MAXIMUM WORKING 
PRESSURE 17$ PSI 


SI7E 4 SUCTION, tp»mi « a j _ t U 1*^0 w 1 , * 1 J_ "» j_ " r 5 J. 

DISCHARGE SHE FRAME 

-liirJ 1 T [ I I P 755] fi4v7T 

•" NST ]3l 14% 2* |12!, 7% | 3 4% 2'%.,29't 18% 10% 6% 5% 5'%, ; | 13% % 



14y, | 33% 12 


46'/, | 16 | 36'/, | 14 



1 3 % % 

















TOTAL HEAD IN FEET TOTAL HEAD IN FEET 



l%SLVr* PERFORMANCE CURVES 


m l'.V'HB u«*ivui mw 14 m IS 10 

C0»V(S IASIP 0* SMCF UST USING CUA» COUMMM* at A T| V»f •ATIIRE 01 NOT 
0VI» IS I PI«I0*VANC( IS CUAFANIMO Af INOICATf D OMAAIING FCINI CHIT 

1 




i imimd in V •n l r# 
»*s»o|» to tuppiy C4V4- 1- i 

^ l»v XW't lilt for *tr>g> >mp»i««« |i 1 

iny *Mh ITT §«n 4 Go***M 


PCfifOKMANCI CMARACTI RISTIC CURVE 
toi IV 4 BB cimt«i#u4ai Pvmp no m> 1510 

CURVES BASED ON SHOP Tf ST USING CLEAR C010 *ATfR AT A TEMPERATURE Of NOT 
OVER IVF PERFORMANCE IS GUAfiANTEEO AT INDICATED OPERATING POINT ONIV 
HORSEPOWER CUR.ES DO NOT IN U'OE v TG» SEK f fA TOR ,.»*>« 


3500 


«*• i*.rp»r*J »o fc* int'v 
F*v* TM* to %«/P0N M»QuiEf<l r. 4 (i«ciy 

ft»tponut/iiit» Ioa final mp#.l#i w 

• ny tmrr* 4 <n% *.»»> ITT B* 4 GotMtt 


REQUIRED 


70 80 90 100 110 120 130 140 ISO 

CAPACITY IN U S. GALLONS PER MINUTE 


BELL & GOSSETT 


t. p s * • h • .1 *- L i ii i 

INTERNATIONAL TELEPHONE AND TELEGHAI »« Hi 

















N 

, 

_ 




\ 











L 



40 

% 

% 

51 




r 3 

5®. 



/ 








M 

i 





i 





i 

i 



I 












_ij 

















k 

__ 

_ 


_ji 




G-15 












S ► *v •• • 


■, - \ i^bb 

r ' SERIES 1510 

. I \ 

4 Centrifugal Pumps 


OUUIVII I I « AL. | 

B-224.6 

REVISION 4 


- Base Mounted 


Arlington Facquetball Ct. 


• A G*|PMt MN'AWt 


Cummins-Wagner Co. f inc< 


UNIT TAG NO 

iNOlNffH 

CONTMACTOA 


OAOCftNO - 

y j / • ftoR* ly Bv'ss 

/c usr a ? j r tv c r/C a^novio iv 


OA f | % 

OATf 


12/14/78 


DU »»■'*» — -y r VX"ON 

P-f-M-J \ f. — -J H 

H-N j J 4 caiigI tappings 


PSCMMIQ, - »• «U 

4* m -4 ' \ h 

u M «n 

SO- I Ar 


P* 4 UAIIGl TAPPINGS 

Vf tfe?’ 


rf 


Ui 


4 oirmss. - 


— [■•jl ; n t I 

k-I — "H r r ' c rv.T ijg — ~*1 °**J 


■> SPECIFICATIONS 

<01 P GPM 7*> « 

MATERIALS OF CONSTRUCTION 

unon/i >Kico HI ikon *ut ((On/I J>( 1510 (StandA’d Soil 
j „ EltCIRICAl DATA >3 MR Q] 1510-PF 

2 oS vOi'l » wl >h |P,c»'nj— (iu»R>di 

n motor inc i G> & □ 15'0-C (Smg 1 * S(*i| 

□ 1510-0 (Oouoi, Srai) 


SPfC CONST" 


APPROXIMATE WEIGHT 


MAXIMUM WOPRING 

/ ^ lM PRESSURE 175 PSI 


DIMENSIONS 


PUMP 
SIZE A 
DISCMARGI 

— r 

SUCTION 1 

4 '« I 


1*486 

N.P.T. 

1V4* _ 

N P T. _ 


STANDAPO SEAL 1510 

PUMP DIMENSIONS (INr MIS) 


S' - (PAMC 


1431- 1 I I 2«mTT 

1461 j Jl 14>» 25 12'/, 7H, I 3 4'i, 2'M.12<)'. I 


«(■ R l M N P « «*.< l| » I T 

*•» r i i i i r,v»T”i' 


11814 110*/. ; 614 | Si* 5'Vw J 13*4 


■l" FRAMI 

39', (14, 33 V, 

— T 1 

46*4 * 16 36*4 I 

12V, | ;h. 3 

4 4 

i 3 »Vij18V 

I 4 8 I 5 

SH. 

44*. 

2'W 46*7 



«5V. 21 
[47 V, 


PUMP I 7 MOTO«y 

Mil A SUCTION TPAMI A | » I C l< 

DISCMARGI [ SIZE “S" FRAME 


STUFFING BOX 1510 PF, 1510 S, 1510 O 


PUMP DIMENSIONS (INCMtS) _____ 

I i G ' W [liXNil, R j i T M N I i 


_L 4 i!_J 3 iv . 4 14v * 

l4 5rj 34>4 14 --* ?8 ** 12,/ » 3 4 ’V 2' 4 >. 32 l «_, 18-/, 10.« 61, 51* 5'V. L_| 13 '4 54 


Z54TI 16 | 14 ' 8 | 5 

?*6T|S»4 41% 

To4fiJ 

?£6TS 1 


C COR'Ri .~T in;, I Ml ■> IN rtP’iAtlONAL miR«0St AND TllffcXiPM ' , *11 ..Tin* 


43‘, 20 12 ! * 

5* 2'VU>7**. 614 5V* 5'H. , 8 , | 1 3 V, ! V, 

3 $!ix — _J 1 

fatr pH | 1 FH 1 

BELL & GOSSETT ITT 

FLUID HANDLING DIVISION 







TOTAL HEAD IN 



/ PERFORMANCE CURVES 


cutvli (AMD ON SHO* TI$T US Cll»» coiti Mil* AT A TI¥HAATu»| 01 NOT 
OVI* I' I PINfOPMANCt IS UiMANIffO AT 'NDICA 1 I 0 OPIUAtlNC POINT ONU 

V. T * Si*. I It I N , 


PIPFOHMANCi CMANACUNISIIC CUNVI 

»i 1 Va"B 8 cimwuut nw i« n IS TO 

CUPVTS BASIS ON SHOP IIST US'NG CU AN fOlO *AT(» AT A UMPTAATllRE Of NOT 
OVI* IS T WTTOPWiANCl IS GlMAANJIlD AT INDICATED OPIPATIhu POINT ONIY 

NCASIP.WIA CrKTS DO NOT l.UH V jTOA Sf-.lfl TACO A 


3500 


j-» I.MMM 4 «n V inriw- 
iwi ’» le «t rt>»* J v«PAt>iv 

»l) ♦*«*' tE*'fMP>l«H %./ 

•r-fl (•mamt *.ih ITT BtU 4 Goiw'i 


SO 60 70 80 90 100 110 120 130 140 ISO. 

CAPACITY IN US GALLONS PER MINUTE 


mm 


BELL & GOSSETT 


iNTERNAIh NAi Ul|e«OM AND ■'ElCGWAF'H C.OM* 0 «A - ON 
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142% I 
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MISCELLANEOUS AlR HANDLING 
ACCESSORIES - AIR CHARCER - 
DRAIN-O-TANK*- AIR VENTS 


** Arlington kacquetball 


UNIT TAO HO 


CONTRACTOR . 


kust Construction 


OROtR NO 


tuauirrro •». 


ARRROVE 0 •». 


i pri mhtativi Cummlns-W.^npr Cr 


oat. .12/14/7 


DESCRIPTION 

Both the Ait Chtrgn and Dmn-O Ttnli Mill admit air to the ur 

compression tank and dram wator However, the 4«r Charge/ t>« 

K a 3-way valve which alio clotet oil the system. Air tube ve 

and piping not lurmihed with air charger, Vi 

The No. 17 Jr. and Sr. valvei are primarily lor radiation. Only ad 

the Sr. hat a manual control The No 67 and No. 7 vents have c< 

built-in air chambers. The No. 7 and No. 87 are heavy duty 

SCHEDULE 

MAXIMUM 


units An overflow connector for '/«* 0 0. copper tubing can 
be furnished lor No 7. No 67 and No 87 vents The 4V air 
vent is specially designed lor new type radiators The No 76 
Vacuum Breaker controls induced vacuum within a manually 
adjustable range of '/» * to TO* ol Mercury 
CONSTRUCTION Bodiet-Brats 

Internals — All Non Ferrous 


MOOtl 

NO. 

PRODUCT . 

WORKING 
PRESSURE 
RSI 0 

OPI HATING 
TEMPERATURE 
*f 

4V 

Air Vent 

l‘0 

275 

67 


35 


7 

Automatic Air Vent 

75 

240 

87 


ISO 


17 Jr. 

Automatic 

35 


17 Sr. 

Hot Water Air Velve 

30 


76 

Vacuum Breaker 

ISO 

,’M) 

AC ? 

Air Charger & Tank Oram 

125 

240 

or 2 

Drain-0 Tank 


TAGGING 
INI OHM A 1 1ON 

QUANTITY 

















____________ 



DIMENSIONS & WEIGHTS 


MODI l 
NO 


DIMENSIONS (INCHES) 




CONNECTION 
NPT. SIZE 
INCHES 


AH'MOI IMA1 I 
SHIPPING Wl IGHT-IBS 


CARTON Of 



e CO’VUGmT itt’ 11*4 a V iNIIMAriOMAl mifHORI AHO mfCMPN COtHMAnoa 
PNINTCD IN U I A | 74 


BELL & GOSSETT Tnprr 

I70CN iull'N 6<l m- G*N>w| ik •O' 1 * I mA * n mtJAmm r I i L 

FLUID HANDLING DIVISION 

INTERNATIONAL TELEPHONE ANOtElf GRAPH CORPOMAT ON 





















BEIL L GOSSETT 


SUBMITTAL 


n ASME 

I Compression Tanks 

Air Control 


A 332 

N( VISION 7 


Arlington Racquetball ct. 


MOMIHIIMNUrivI 


Curomins-Wagner Co., Inc. 


UNIT 1*0 NO 


eoNtNtcTON Rust Construction 


«u*M'TTfoa* Wally Bass 


o*t« 12/14/7 


treeovio •* 


DESCRIPTION 

Tht Companion Ttnk absorbs the eipansion force* of 
the system water and provide* proper pretsuruation under 
varying operating condition* Uted with Air trot fitting s it 
provides positive air control, by accepting and confining 
all free air in the system. 


SCHEOULE 


CONSTRUCTION 

Carbon steel with two ' i gauge glass tappings and four 3> 16" 
diametci telltale holes (approved by the ASME P'ossure 
Vessel Code) on the shell* Constructed in accordance with 
A>,Mf and so stamped 

PERFORMANCE LIMITATIONS 

Maurr.um Design Prevture t?5 PSIG 
Mdnmum Design Temperature 375 F 


MOOtL NO AND 
GALLON CAPACITY 


RCOUIRSO AINTMOL 
TANA FITTING 


TAGGING 

INFORMATION 


QUANTITY 



TYPICAL SPECIFICATION 

Furnish and install as shown on the plans a 


gallon, 


compression tank with 1/2" 


glass tappings The unit must be constructed in accordance with ASME boiler and pressure vessel code and stamped 
PSIG design pressure 

A Manufacturers Data Report lor Pressure Vessels. Form U-1 as required by the provisions of the ASM E boiler and 
pressure code shall be furnished with each unit upon request 

Each compression tank shall be ITT Bell A Gossett Model No. or equal. 
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ASME COMPRESSION TANKS (Air Control) 



DIMENSIONS & WEIGHTS 
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BELL & GOSSETT 
PRODUCTS 


ANO SUBMITTAL SHEET 


f % 


REVISION 2 



Engmeeieri Poducts 

STRAIGHT TRIPLE DUTY CHECK VALVE 


*■ 

' 1 

job Arlington Racquetball 

ENGINEER 

Ct. 

; 

contractor. RuiLL Construction 

bag RiPRESENTATivi Cummins-W^oner Co. 

ORDER NO 

5 

DATE * 


SUBMITTEO BV. W^lly BdSS 

DATS 12/14/1 

* 


t 


APPROVED BY 

DATE 


L 1 



DESCRIPTION 


This single heavy-duty valve performs all the functions 
required at the discharge side of centrifugal pumps. 

The valve serves as a check valve as needed for zoned 
pumping, parallel and standby pumping application and for 
condenser-tower pumping needs. The disc and seat are hand 
lapped— insuring tight shut-o The spring-loaded weighted 
disc prevents induced seconuary circuit flow in Primary- 
Secondary applications. 

A contoured disc permits pump discharge throttling; valve 
opening can be adjusted tor good pump operating points allow- 
ing "single" operation of parelleied or standby pumps under 
a variety of requirements The throttling feature also estab- 
lishes an ability to meet specified pump operating conditions. 


The special valve contoureliminates"rattle" under low flow 
conditions; a common check valve problem. 

Turning the stem to the closed position provides tight 
shut-off. The valve stem indicating groove allows valve set- 
ting at the throttle or balance condition— permitting return to 
the "set" condition after shut-off. Turning the valve stem all 
the way up back-seats the valve and allows repacking under 
full line pressure. 

The valve is quiet in operation from low flows to flows 
considerably in excess of normal designs. 

CONSTRUCTION 

BODY: Cast iron. DISC ’ ND SEAT: Bronze. STEM AND 
SPRING: Stainless steel. 'ACKING: Teflon-asbestos. 


When ordering specify Model Number end Si/c 


SCHEDULE MAXIMUM WORKING PRESSURE 175 PSIG-MAXIMUM OPERATING TEMPERATURE JOO'F. 


MOOEL 

NO. 

FLANGE 
SIZE, INCHES 

TAGGING 

INFORMATION 

QUANTITY 

3DS 2 

2 


z 

3DS 2# 

2V, 



3DS-3 

3 



3DS-4 

4 

• . 


3DS-5 

S 



3DS-6 

6 



3DS-8 

8 



3DS 10 

10 
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STRAIGHT TRIPLE DUTY CHECK VALVE (t nt .„.«r.« 


PERFORMANCE 

CHARACTERISTICS 



WATER FLOW a PM. 


TO m 

DISASSEMBLE v 3 

** 

yv m 

A V 



DIMENSIONS 
& WEIGHTS 


DA- 

u_ 



•00 DOO 1200 IJOO 

WATER TLOW O PM 


DIMENSIONS IN INCHES 

NO. FLANGE L_ A B C 

SIZE [O PEN CLOSED 

3DS-2 2 8 '*~ 3 8H 

3DS2V* 2'* 8Vij_ ‘ 3 V* 8!* 

3DS-3 3 9H 8Y, 3V, 10 

3DS-4 4 14'* \2Vt 4»* 14V* 

3DS-5 5 15'* I3H 5 16 

JDS4 6 16K 15 5 ■* 18 

3DS-8 8 19»/i J7M_ 6»/« 21V* 

3DS-10 10 I 21 Vi 19'/* 8 25V* 


, APPROX. 
SHPG. 
WT. LBS. 


8'* 

7W 

3 

8H 

6K 

214 

8 5 , 

3'/* 

8H 

7'* 

9 K 

8'/, 

3M 

10 

8'* 


14V, 

12V« 

41* 

14'.* 

l'-'i 


15'/* 

13H 

5 

16 

111/ 

4H 

16M 

15 

5'/* 

18 

ir/4 

5'* 

19'/, 

17'/, 

6V. 

21** 

UK 

7H 

21 K 

19'/, 

8 

25V* 

12H 

9'/, 




PROPER INSTALLATION 
SHOWING STEM UPRIGHT 


TYPICAL SPECIFICATIONS 

Check Valve-The contractor shall furnish and install as shown on plans a check valve with a spring ioa ied 
weighted contoured disc and a calibrated adjustment feature permitting regulation of pump discharge flowed 
positive shut off. Valves shall be designed to permit repacking under full line pressure. Unit shall be installed on 
discharge side of pump in a horizontal or vertical position with the stem up. Allow for minimum clearance of 
valve stem. This unit shall be cast iron body construction suitable for maximum working pressure of 175 PSIG 
and maximum operating temperature of 300° F. All units shall be ITT Bell & Gossett Model #3DS .... or equal. 
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SUBMITTAL 

A-551 

REVISION J 

Engineered Products 

Circuit Setter® 

Balance Valves 

with NPT, Flanged and Solder Connections 


job Arlington Racquetball Ct. 


BIO Rf PRFSfNTATivC 


Cummins- Wagner 


CONTRACTOR 


Rust Construction 


submittiobt Wslly Bass 


12 / 14/7 


OPERATING DATA 

MAXIMUM WORKING PRESSURE 125 PSIG 


APPROVE 0 B* 


MAXIMUM OPERATING TEMPERATURE 250°F 


DIMENSIONS AND WEIGHTS 


DIMENSIONS IN INCHES 


Normal Inaul Normal! Insul Normal I Intul 


J WalgM 

In 

- Lba. 
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CIRCUIT SETTER* BALANCE VALVES (Engineered Products) 

DIMENSIONS AND WEIGHTS 


Model 


No 

•ita 

CB %S 


CB '/.S 

*/. 


DIMENSIONS IN INCHES 


Weight 

III 


Notmti | incul I Normal f Insul [ NothhiT intul j Lb# 


SCHEDULE 


Modal 

No. 

Tagging 

Information 

Quantity 

CB-’/jS 



CB-'/aS 





Hr - 

s 


TYPICAL SPECIFICATIONS 

furnish and install a calibrated (bronze/cast iron with 
bronze disc) balance valve equipped with readout 
valves Each readout valve shall be fitted with an 
integral EPT check valve designed to protect the user 
from being wetted when setting up to monitor flow An 
integral pointer shall register degree of valve opening. 

Each balance valve to be constructed with internal 
seals to prevent leakage around rotating element 
Each balance valve shall be constructed for 125 psig 
working pressure at a maximum temperature of 250°F. 
and supplied with preformed polyurethane insulation 
suitable for use on heating and cooling systems Each 

unit to be ITT Bell & Gossett No, CB- Circuit 

Setter Balance Valve. 

NOTE 1 BSG Circuit Sell*' Baiancg Vaivai tit designed m tucl* a ninur 

SSfSSS ■*'*“ » »“■ ■« •• • 

. 1 ”r.v,v~ »• - *«* 


ru 


O O 




CB- VIS and CB-*/.S 
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>► 


rrr 

3"*24" — 

note i modus navi kh no/uss 


Arlington Racquetball Ct, 


SUBMITTAL 


| Uu 
Sir ain*> 
J-24 


The ROLAIRTROC 
Air Separator 

Air Control 


A-326 

REVISION 11 


IIOKfPfifMNttvyl 


Cummin s-Wagner 


UNIT T»C1 MO 


comthacto* Rust Construction 

DESCRIPTION 

The Rolairtrol Air Separator is designed with tangential 
openings to create a low velocity vortex where air is separated 
and removed from the circulating water. As with all other 
air separators Airtrol Tank Fittings must be included in the 
system to properly direct and confine air inside the com- 
pression tank. 

SCHEDULE AND PERFORMANCE CHARACTERISTICS 


OMOiANO OATS 

submittiobv Wally Bass °* Tf 12/14/ 

APPHOvrOBV OATS 


CONSTRUCTION 

Tank-2' and 2/,*-Cast Iron, 3'-2«'-Welded Steel; Air 
Collector Tube— Perforated Stainless Steel; Strainer— Re- 
movable Basket Type Galvanized Steel 3/16' diameter per- 
forations (for free area see reverse side). Models R A RL-6 
and larger have (8) ASME approved 3/16" Diameter telltale 
inspection holes on the shell. 

ConttrucUd in accordance with ASME and %o »t imped 

Patent No 3.1S1.961 



LESS STRAINER 


GPM • 


56 

RL-2'/, 

90 

RL-3 

170 

RL 4 

300 

RL-5 

530 

RL 6 

850 

RL 8 

1900 

RL- 10 

3200 

RL 12 

4800 

RL 14 

6100 

RL 16 

8000 

RL 18 

9700 

RL-20 

12000 

RL-22 

15000 

Rl-24 

17000 


size or 

TANGENTIAL 

OPENINGS 

INCHES 


TAGGING INPORMATION 


QUANTITY 



♦ PRESSURE DROP: With 14 elbow equivalents Lest strainer— 2tfc elbow equivalents 

MAXIMUM DESIGN PRESSURE 12S P.S.I.G. MAXIMUM OPERATING TEMPERATURE SSO’F 

TYPICAL SPECIFICATION 

Furnish and install as shown on plans an external air separation unit with integral system strainer consisting of a (cast iron/steel) 
tank "x 

The unit shall have " (NPT/flanged) tangential inlet and outlet connections and internal perforated stainless steel air 

collector tube designed to direct released air into the compression tank. The unit shall also have a removable galvanized steel 
system strainer with Yu" diameter perforations and a free area of not less than five times the cross sectional area of the con- 
necting pipe (to be deleted if integral system strainer is not required). Installer shall remove and clean system strainer after 
24-hours operation and after 30-days operation (to be deleted if integral system strainer is not required). 

Unit must be constructed in accordance with A S.M.E. boiler and pressure vessel code and stamped 125 PSIG design pressure. 

A blowdown connection shall be provided to facilitate routine cleaning of the unit. 

Each air separator shall be ITT Bell 4 Gossett Model No or equal. TTTirTt 
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THE ROLAIRTROL Air Separator (Air Control) 

DIMENSIONS & WEIGHTS 


H >0 COMP TANK 

1 1 * 1 



' .1 


H TO COMP. TANK 





OUTLET 


OUTLIT 




¥ 

V 
\ 

s: 

£ 

A 

1F1 





\>'J . A* 


WMi •*#!«•• J*-24” ^ * 

j. j,y ' J »OlSTANCE REQUIRED TO REMOVE STRAINER 

Fl«ft|« conntctiorn lor field piping drilled 
end Itctd ptr ISO/ ANSI It jndardi 

NOTE: 3' MODELS HAVE NPT NOZZLES. 


DIMENSIONS IN INCHES 




OUTLET 


H 

rf 


Ira Ihniw l*-24 


STRAIN! R Appro I 

FPEEARTA Shp* 

Sq irKhti Wt Lbi 



NL 24 I I /ooo 


'Model m • ftoliirtrol Air StpTidort ••• intnutictiirM lu> Krtmti 
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Rigid Forms 



3 " 


CATALOG 






R8 





STEM 

LENGTH 


90 DACK 
ANGLE FORM 


STRAIGHT 

FORM 



90' LEFT SIDE 
ANGLE FORM 

90' RIGHT SIDE 
ANGLE FORM 

3L02 

3R02 

3104 

3R04 

3L06 

3R06 

3L08 

3R09 

3L12 

3R12 

3L15 

3R15 

3L18 

3R18 

3L24 

JR24 


STANDARD RANGES 


DUAL SCALES 


-40 JO 
25 to 
-70 to 
0 to 
0 to 
20 to 
50 to 
50 t« 
50 to 
150 to 
200 to 

-50 to 
-70 to 


120*7 

125*7 

150*7 

150*7 

200*7 

240*7 

300*7 

400*7 

500*7 

750*7 

1000*7 


in 2“ divs ' 
in 1® divs.' 
in 2° divs 
in 2® divs.' 
in 2® divs. 
in 2* divs 
in 2° divs 
in 5* divs 
in 5° divs 
in 10° divs 
in 10° divs.' 


-50 to 50°C in 
-70 to 70®C in 
-10 to 1 10*C in 
Oto 150°C in 
0 to 200®C in 
' 0 to 300°C in 

100 to 400°C in 
50 to 500°C in 


► M/M- 
»/•- r- 


1° divs * 
2® divs 
1° divs 
2° divs. 
2° divs. 

5® divs * 
5° d.vs • 
5° divs ” 


Fahrenheit Centigrade 
(on ouUjde)_ and (o n ins ide) 

25/ 1257 * and -S/51C 
-40/1607 and -40/70C 
0/2007 and -18/92C 
20/2407 and -5/115C 
0/2507 and -18/123C 
50/5007* and + 10/260C 
150/7507* and 4 65/400C 
200/ 1,0007* * and +95/540C 


'No i rocommt»dod with i m Horn 
(on ttrsiqht 10 t s.J# o t right 
9100 OnglO tOrm$ cniyt 
*Not rocommondtd tor C0nti"uout 
uao oOOto 800 f or oqj.vMiont C 
for ioryico §t>o*o 800 f. u %o 
\*o*»tor tiitod oiji t*or- 

mommtor 9 or mduitnsi liquid in- 
gl4 1 « fA# rmom#f*7j 


I1TKRNAI ***> 
JLDJUSTMi NT 



MOUNTING DIMENSIONS 
FOR 3" DIAL SIZE THERMOMETER 
TYPES 3S. 3L & 3R 


s-i/ts 01a. 



2 S-4S » 1MS 24 
ST*N0*«0 SUM 
LINCTHS 


STRAIGHT 


TYPE 3S 


MOUNTING DIMENSIONS 
FOR 3" DIAL SIZE 
THERMOMETER 
TYPE 3A 

2 S-4 t S-12 II 24 1/2 

rSUNOMDSUM UNCTHS- - n 2S/12 

UTIRN4L ADJUSTMENT ,1 — | . 

1/2 err x J 

. [ 11/iioia. 


90- BACK 
ANGLE FORM 
TYPE 3A 


WHEN ORDERING: Give (1) Type No (2) Range (3) Variations from standard, it any 





















Max. -Min. & Wells 


v ' tKUtR | 
I Y'. [ I NIMUMInTT] 


MAXIMUM OR MINIMUM TYPE: 3-inch dial back angle form thermom- 
eters can be equipped with a red index, for registering highest or lowest 
temperature. Index is "sot” against either side of the indicating pointer 
by means of a knob at center of plastic crystal. With temperature change, 
the index is moved up (or down) scale where it remains until reset 1 hus. 
one reading gives both the present and registered temperature. Add R1 
to catalog number 

MAXIMUM AND MINIMUM TYPE: Similar to above except thermometer 
is equipped with two red indices for registering both the highest and the 
lowest temperatures reached, and a regular black pointer for indicating 
present temperature. Add R2 to catalog number. 

ACCURACY: Indicated temperature. 1% of scale range; registered tem- 
perature, 1 V* % of scale range. 

STANDARD RANGES 

-10 to 110*C in T divs. 

0 to 150'C in 2* divs. 

•4" if 9m longih minimum 
it #m mngth minim jm 
Olhtr nnQ9t. W • 19m length minimum 


—40 to 120‘F in 2 ’ divs.* 
25 to 125-Fin 1* divs.** 
0 to 200*F in 2* divs. 

20 to 240 F in 2* divs. 

50 to 300“F in 2* divs. 



MAXIMUM AND 
MINIMUM POINTERS 


NOTf Z9tt-f9g st§r>ng bl m9tal 919 

no 1 r9Comm§nri9<j lor 9ppuc9t>0n% 1 f 
tnoct or 9MC #1|rf vibration »/// *>• #«• 1 

counfiao khoio 9icotii*9 fumo • or moi *• • 

two i f protont, or host* tompira- . 

tuf§ «/// 9IC990 ISO'f (65 'Cl 


WELLS AND FLANGE FOR INDUSTRIAL BI-METAL THERMOMETERS 


WELLS WITHOUT LAGGING EXTENSION WELLS WITH LAGGING EXTENSION 


V«* NPT 

.r npt 

CATA- 




CATA- 




LOG 




LOG 




NO. 

A 

U 

O 

NO. 

A 

U 

O 

S3- 4 

4 

2 Vi 


S4-4 

4 

2 Vi 

__ 

S3— 6 

6 

4 Vi 

V« 

S4-6 

6 

4 Vi 

Vs 

S3— 9 

9 

7 Vi 

V* 

S4-9 

9 

7 Vi 

Vi 

S3— 2 

12 

10 Vi 

V4 

S4-2 

12 

10 V, 

Vi 

S3-5 

15 

13 V, 

v« 

S4-5 

15 

13 V, 

Vs 

S3-0 

18 

16 V, 

v« 

S4-8 

18 

16 V, 

Vs 

S3— X 

24 

22 V, 

v« 

S4-X 

24 

22 V, 

Vs 


V«" NPT 

1 NPT 

CATA- 



— 


CATA- 





LOG 





LOG 





NO. 

A 

U 

T 

Q 

NO.. 

A 

U 

T 

O 

L3-6 

6 

2 Vi 

2 


L4-6 

6 

2 Vs 

2 


L3-9 

9 

4 Vi 

3 

y* 

L4-9 

9 

A Vi 

3 

Vs 

L3-2 

12 

7 Vi 

3 

v* 

L4— 2 

12 

7 Vi 

3 

Vs 

L3-5 

15 

10 V, 

3 

v* 

L4-5 

15 

10 V, 

3 

Vs 

L3- 8 

18 

13 V, 

3 

v« 

L4-8 

18 

1 3 Vi 

3 

Vs 

L3-X 

24 

19% 

3 

y* 

L4-X 

24 

19 V, 

3 

Vs 



WITHOUT LAGGING EXTENSION 



WITH LAGGING EXTENSION 


Catalog numbers require insertion o I 
thud digit to denote melt material. 

B -Brass’ G Type 304 Stainless Steel 
S Carbon Steel 

J Type 31 6 Stainless Steel M Monel 

• Bran eellt lit no I itcommondnO lor mutilations involving high 
prniuru tnO/or lomctitluiti o nor *00' F 


Vi" NPT FLANGE 

Satin finish chrome plated brass. For use in 
air ducts, dryers, ovens, etc. Cat. No. 2F2 

7/13 01* TWO (7) NOUS 


r out. 

M/a* oi» 

J 

- 1/13 
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DIMENSIONS 


TYPE EA14 GAUGE 

Produced especially for the large volume user, this rugged Weksler gauge it sul. 
lected to rigorous quality control standards Long Me and rapeataMe accuracy 
it atturtd. 

• 4H" Dial tiia 

• Corrosion ratittant ttamlatt tied cata and ring Plattic lent 

• Balanced adjuttabla black pointer 

• Guaranteed accurate to 1% of range 

SPECIFICATIONS 

• Silver soldered phosphor bronze tube with brats socket. Suitable for t'e.irn. 
water, air, oil, gat, or any medium not corrosive to copper alloys. 

• Durable phosphor bronze movement provides good wearing characteristics and 
is recommended for average general use. 

• Easy to read dial; white background with bold black numerals and graduations 
270* arc 

• U” N P.T. bottom connection. 


PRESSURE RANGES 


DIAL RANGES 

1 «»• 

FIGURE 

INTERVALS 

SMAl LEST 
GRADUATION 

0- 30 pa.i. 

6 p.s.t. 

'A p.S.i. 

0- 60 p s.i. 

10 pa.i. 

1 p.s.i. 

0-IOOpa i. 

10 paJ. 

1 pa.i. 

0-160 P4.i. 

70 p 44. 

7 pa.i. 

0-200 p s.i. 

70 pa.i. 

2 pa.i. 

0-300 p4.l. 

60 paJ. 

6 pa.i. 

0- 500 p i i 

60 p s.i. 

6 p.s.i 



1" & 1 ps.i. 

5" & 1 pi.. 
6" ftSp.ii. 

5" as p».i 


to" a s ps.i. 
is" a io pa j. 

30" & 26 p s.i. 
30" a 60 p j .i . 


NO Tf On compound range gauges the reio graduation it not 
' 1 to be uted mi m calibration reference point 

WHEN ORDERING: Specify (1) Type EA14 (2) Range. 



T< 40 10 ^ 

* 70 of 10 * 

u 


TYPE UA12-0 BEE LINE GAUGE 

v/All adi c d a store DIMENSIONS 


AVAILABLE RANGES 
0-30" Hg. Vac. 0 30 


30" 0-30 PSI 
30"-060 PSI 
30"-0 150 PSI 
30"-0 300 PSI 


u JO p.s.i. 
0-60 p.s.i. 
0 100 p.s.i. 
0-160 p.s.i. 
0 200 p.s.i. 
0 300 p.s.i. 
0-600 p.s.i. 


An inexpensive, rugged utility pressure gauge for the broad com- 
mercial and industrial market. 3 2 3% accuracy. 

Furnished in V4" NPT, bottom connected steel cases, the 2V4" dial 
size bee Line gauges measure water, air, oil, gas or any other 
medium not corrosive to brass and phosphor bronze. 

WHEN ORDERING: Specify (1) Type UA12-0; (2) Range. 



Cat. 525 - 
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Features: 

• Bronze Body Construction 

• Low Pressure Loss 

• Horizontal or Vertical Installation 

• Easily Serviced in Line 

• Complete Product Line 


LAWLER ITT 
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Where are they used? 

Double check backflow preventers are used on direct 
water connections where the possibility of non-toxic 
contamination from backflow or back siphonage 
exists, but does not constitute an actual health hazard 


Lawler double check backflow preventers represent 
trouble free, and if need be. easily accessible valves 
for inspection and servicing The internal design of 
the flow channel is smooth to maximize flow and with 
no obstructions or cavities to cause turbulance. 


There are very few moving parts and the tolerances 
of the design are such that chatter and vibration are 
eliminated. 


Be sure to follow local codes when specifying double 
check backflow preventers. 


How do they operate? 

1. Static Pressure 

Both check valves are held tightly closed by the 
spring loading on the check valve disc. 

2. Normal Flow 

Both check valves open as the equipment down 
stream requires water Lawler double check valves 
minimize pressure loss. 

3. Back Pressure 

The spring loaded check valves dose immediately 
on back pressure protecting the potable system 

4. Back Pressure with Fouled Check 

The spring loaded double check valve will continue 
to protect the potable system if either check valve 
is fouled. 


Double check backflow preventers should not be 
used where a health hazard exists. 
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Whtre are they used? 

Reduced /one backflow preventers are used on dl'ect 
weier connections and provide complete and 
expendable protection against contamination from 
backflow or back siphonage. even where potential 
health hazards exist. 

As with Lawler double check assemblies. Lawler 
reduced zone backflow preventers ropresent trouble 
free, and if need be. easily accessible valves for 
inspection and servicing Similarly, the internal 
design of the flow channel is smooth to maximize 
flow and with no obstructions or cavities to cause 
turbulence. 

There are very few moving parts and the tolerances 
of the design are such that chatter and vibration are 
eliminated 

Be sure to follow local codes when specifying 
reduced zone backflow preventers. 





1. STATIC PRESSURE 


How do they operate? 

1. Static Pressure 

Both check valves are held tightly closed by sp'ing 
loading on the check valve discs. Tho relief valve 
is held tightly closed by the inlet pressure on the 
front of the diaphragm. 

2 Normal Flow 

Both check valves open as the equipment down 
stream requires water The relief valve Is held 
tightly closed by the inlet pressure on the front of 
the diaphragm. 

3. Back Siphonage 

During periods of negative inlet pressure, both 
check valves are held tightly closed 
The relief valve Is fully open because there is no 
pressure on the front of the diaphragm All water 
in the reduced zone area is vented to atmosphere 

4. Back Pressure with Fouled Check 

As the water pressure in the reduced zone area 
approaches 2 ps* of the inlet pressure, the primary 
relief valve opens discharging the water from the 
zone. This visual signal will continue until the 
problem has been corrected. 



2. NORMAL FLOW 
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LOW AND HIGH PRESSURE BOILERS 


REDUCED ZONE BACKFLOW PREVENTER 


DOUBLE CHECK BACKFLOW PREVENTER 


Local codes will usually determine whether the RZ 
(reduced zone) or DC (double check) models should 
be used. 

In each case the backtlow preventer is utilized to 
prevent contaminated substances from flowing back 
into the potable water supply. 

Double check backflow preventers are specified for 
use on direct connections wheie backflow would be 
considered a nuisanco and does not constitute a 
health hazard. Typical applications include pressure 
steam kettles, food processing operations, sprinkler 
systems and water make-up lines on hot water or 
steam boilers where toxic substances are not used. 
Reduced zone backflow preventers are specified for 
use on direct connections where back pressure or 
back siphonage would be considered a potentially 
serious health hazard. If. for any reason, either check 
valve should malfunction during periods of back 
pressure or back siphonage. the relief valve would 
open discharging the contaminated water to atmo- 
sphere. If the diaphragm should fail, the backflow 
preventer would continue to function properly venting 
any contaminate to atmosphere. 

Typical applications include: hospitals, laboratories, 
industrial processes, boilers and irrigation systems. 


PARALLEL INSTALLATION 

Where continuous flow may be required even 
during times of servicing or testing, or where 
greater capacity than a single unit may be 
necessary, then two units connected in parallel 
are recommended. 
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PARALLEL INSTALLATION 

Where continuous flow may be required even 
during times of servicing or testing, or where 
greater capacity than a single unit may be 
necessary, then two units connected in parallel 
are recommended. 
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between as long as the direction ol flow is 
downward. 

• Easily Serviced In Line 

M servicing should be necessary, all internal 
working parts are easily accessible simply by 
remov.ng the covers. It is not necessary to remo 
the backflow preventer from the line. 

• Complete Product Line 

Lawler offers a complete product line of reduced 
zone and double check backflow preventers in 
sizes J/4 ", 1 ", 1 1/4 ", 1 1/ 2 " and 2". 

All models are available with or without strainer. 
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Reduced Zone Models Double Check Models 


Model Number 

Pipe Size 
(NPT) 

A 

B 

C 

0 

!• 

Model Number 

Pipe Size 
(NPT) 

B 

0 

e* 

RZ-3 4RZ-3-S‘ 

V. 

s*>. 

2' Vi. 

5V. 

12'*,. 

17*,. 

DC 3 4 DC 3 S‘ 

V. 

2"/., 

12 'v>. 

17*,. 

RZ-4 4 RZ-4-S* 

1 

5%. 

2"/i. 

5*. 

13 V, 

18 V, 

DC 4 4 DC 4 S* 

1 

2'V„ 

13 V. 

18’. 

RZ5 4RZ5-S* 

IV. 

6 

3*i. 

6*i. 

16V. 

22V. 

DC 5 4 DC 5 S‘ 

IV. 

3*,. 

16 V. 

22 v. 

RZ64RZ6S* 

I’/, 

6 

3*i. 

6*. 

17V, . 

24V,. 

DC-6 4 DC 6 S* 

IV, 

3*,. 

17V„ 

24V, . 

RZ8 4RZ-8-S* 

2 

7V., 

3V. 

r/t 

20V, . 

26 V, 

DC 8 4 DC 8 S’ 

2 

3*. 

20 V,. 

28 V, 


‘Models with Strainer ‘Models with Strainer 


Lawler backflow preventers feature an all bronze 
body construction fitted with stainless steel bolts and 
internal parts. The valve discs are faced with a 
molded elastomer for a tight positive seal. 


Lawler backflow preventers have been tested by the 
Twining Laboratories, Inc. and certified by the 
American Society of Sanitary Engineering Standard 
1013 (reduced zone) June, 1971, and 1015 (double 
check) May, 1972. Lawler backflow preventers also 
comply with the performance requirements of AWWA 
Standard C506-69 and the University of Southern 
California Foundation for Cross Connection Control 
& Hydraulic Research. 


Reduced Zone Backflow Preventer 

The reduced zone backflow preventer in sizes %" 
thru 2" shall be a complete assembly consisting of 
two spring-loaded poppet check valves, one 


diaphragm operated differential relief valve located 
between the check valves, two gate valves and four 
test cocks. If, for any reason, the pressure differential 
between the upstream and downstream check valves 
of the unit drops to within 2 psi of the inlet pressure, 
the differential relief valve shall open and maintain the 
proper pressure differential. 

Check valves and differential relief valves shall be 
constructed so as to be serviced without removing 
the device from the line. These devices must be rated 
at 150 psi working pressure and water temperature 
to 210 F and conform to specifications of ASSE 1013. 
The reduced zone backflow preventer shall be similar 
in all respects to the Lawler ITT Series RZ Backflow 
Preventer. 

Double Check Backflow Preventer 

The double check backflow preventer in sizes %" 
thru 2" shall be a complete assembly and consist of 
two spring-loaded poppet check valves, two gate 
valves and four test cocks. Check valves shall be 
constructed so they may be serviced without 
removing the device from the line and shall be rated 
at 150 psi working pressure and water temperature to 
210°F. The assembly shall conform to the specifica- 
tions of ASSE 1015. The double check backflow 
preventer shall be similar in all respects to the Lawler 
ITT DC Backflow Preventer. 
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Reduced Zone (RZ) 


Double Check (DC) 




WATER FLOW GPM 


WATER FLOW GPM 




WATER FLOW GPM 


60 80 
WATER FLOW GPM 


Pressure drop through valves and strainers 

(Capacity Curvet do not include gate valvea 01 strainers) 


Note: / Q \ J 

(cv) = AP 

Q = Flow 

A P = Pressure Drop psi 

1. For additional pressure drop at a given flow 
determine the AP using the above formula and Cv 
values from the table. 

2. Add the calculated AP to the pressure drop as 
shown on the model curves to arrive at the total 
pressure drop. 


Pipe Size 
(NPT) 


r 

iy 4 « . 
Itt" 
2 " 


Cv Valves* 
& Nipples 

Cv 

Strainers** 

1949 

13 7 

52.70 

19.1 

72.13 

30.0 

111.11 

54.0 

216.93 

62.0 


• Valves wide open 
' Strainers new and clean 
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Laboratory-Industrials, Schools 


Figure 7 


Local codes will usually dictate whether (ho R 7 (Reduced 
Zone) or the DC (Double Chock) models should be used. 
In each case the Packllow Preventer is utilized to prevent 
contamination from flowing back to the potable water 
supply. 


Figure 3 

PARALLEL INSTALLATION 

Whero continuous How may be required even during timos 
of servicing cr testing, or where greater capacity than a 
single unit may be nocossary, then two units connected in 
parallel would bo recommended 


Hospitals, Institutions 


Boiler Room-Low and High Pressure Boilers 


Sprinkling znd Irrigation Systems 
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. okckMow Provontcr devices offer a high 
uegree of safely in the prevention of contamination of 
potable water A backllow preventer can only perform 
its Intended function when the unit is in proper operat- 
) ing condition 

To insure proper operation, both Doublo Chock Valves 
and Reduced Zone Valves should be tested periodically 
How often should this be done? Possibly once a week to 
once a month on systems passing large quantities of 
foreign materials; never less than once a year; and at 
least as often as requirod by local code. 


Tho following procedures for testing both the DC Models 
and RZ Models utilize a commercially available test in- 
strument. but other types of pressure differential motors 
or dual pressure gauges may also be utilized to accom 
plish the same purpose Check local codes for any 
variation from those testing techniques Make sure that 
tho testing instrument being utilized is in proper working 
order and calibrated 

Test No 1 and Test No 2 apply to both DC and RZ 
Models. Test No 3 applies only to RZ Models and may 
be performed alter first two tests. 


) 





Warranty 

Sell er warrants lor a period ol ona year from data ol installation that tha product is free trom delects in materials and 
workmanship SELLEn MAKES NO OTHER REPRESENT ATION OR WARRANTY OF ANY KINO FXPHFSS OR IMPLIED. 
INCLUDING WITHOUT LIMITATION THE WARRANTY Or MERCHANTABILITY OR THE WARRANTY OF FITNESS FOR A 
PARTICULAR PURPOSE IN NO EVFNT SHALL SELLER BE LIABLE FOR INCIDENT At OR CONSEQUENTIAL DAMAGES 
Tha limit ol Sallar s liability lor tailure ol thn pi klilCt to mom this Warranty shall be. at Seller s option, tu oithor repair or 
replace tho deterlivn product Seller shall have no responsibility whatsoever lot losses resulting Irom laully installation. 
Improper application or misuse ol the product or Irom toreign material lodged beneath valve seats which proven! proper 
functioning ol any working part 
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INSTALLATION DATA 

The lawlcr ITT line ol Backllow Preventers aro quality 
engineered tc oiler the best products ol this type in the 
field ol contamination prevention control. In order to 
receive the maximum benefits Irom these products, it 
is important that you 

1. follow all ol the local codes which may apply. 

2 follow the installation, testing and servicing in- 
structions carefully. 



1. The Lawler ITT Backllow Preventers may be in- 
stalled either indoors or outdoors providing the 
temperatures never approach freezing 

2. Both the Double Check models and the Reduced 
Zone models should be protected on the incoming 
water supply by a strainer. All ol the I awler ITT 
models arc available with such a strainer, if de- 
sired. (See Catalog listings ) 

3. Select a location which is readily accessible for 
future testing, servicing, etc A location such as a 
drain pit or ground depression is not recom- 
mended because of possible flooding. (See Dimen- 
sions on pages.) 

4. The Lawler ITT Backflow Preventers should be in- 
stalled in a horizontal position wherever possible, 
but may be installed in any position where the llow 
direction v/ould be downward Check local code 
requirements (or any special si'uations. 

5. On RZ models (Reduced Zone Type) make sure 
that the discharge outlet Ironi the Relief Device is 


located at least IP inches above the floor, drain or 
ground. No piping should be connected to this un- 
threaded discharge opening (It is recommended 
that a controlled drain be located under the vent 
port ol the Relief Valve ) II the Relief Device is to 
be discharged into auxiliary piping to a remote 
drain, then there should be an air gap ol at least 
4 inches between the discharge opening and the 
auxiliary piping. 

NOTE: During the normal operation ol an RZ Model (Re- 
duced Zone Type), there can be occasional opeiation 
or dripping ol the relief valve assembly. This can be 
caused by sudden chanqes in pressures (from water 
hammer solenoid valve closure, flush valves, etc ) A 
water hammer arrester installed just upstream Irom the 
source causing the pressure change will help to keep 
this problem to a minimum. 

If leakage is continuous then the rcliel valve or one (or 
both) ol the check valves may be loulod. (See Servicing 
Procedures ) 
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TEST No 1 

Purpose: To test No I Chech Valve lor lightness against 
reverse How 

1. To start tost, Gate Valve #1 should bo open nnd 
Gate Valve 02 should be closed. 

2. All Test Cocks should be closed. 

3. Install test equipment as shown In diagram with nil 
instrument Control Valves closed Hose to Test 
Cock #4 should not be attached at this time. 

4. Vent air from hoses and gauge. (To vent, open Test 
Cocks 02 and #3, open "Vent" Control Valve, open 
"High" Control Valve until air is expellod, and then 
close. Open "Low" Control Valve until air is ex- 
pelled. and thon close. Altornalely open and cloco 
Bleed Valves expolling air in gauge.) 

5. With bolh "High" Control Valve and "Low" Control 
Valve closed, note reading on meter. 

6 If pressure differential shown on meter is main- 
tained, then Check Valve No 1 can be considered 
"Closed Tight." 

7 If pressure differential shown on meter drops, then 
Check Valve No. 1 is "leaking " (See Service In- 
structions.) 


TEST No. 3 

Purpose: To test operation ol Pressure Dilleronlial Relief 
Valve which must maintain the zone between the two 
) check valves at loast 2 psi less than the supply pressure 

1. To start test, Gate Valve #1 should bo open and 
Gato Valve 02 should be closed. 

2. All Test Cocks should be closed. 

3. Install test equipment as shown in diagram with all 
instrument Control Valves closed. Hoso to Test 
Cock 0A should not be attached at this time. 

4. Vent air from hoses and gaugo. (To vent, open Test 
Cocks 02 and #3. open "Vent" Control Valve, open 
"High" Control Valve until air is expelled, and then 
close Alternately open and close Bleed Valves ex- 
pelling air from Gauge.) 

5. Open "High" Control Valve. 

6. Open "Low" Control Valve very slowly until needle 
on gauge begins to drop. Hold valve in this position 
until Differential Relief Valve begins to drip. Note 
gauge reading at that moment. 

7. Differential Relief Valve is operating properly if 
gauge reading is not less than 2 psi. 

8. If gauge reading is less than 2 psi, then valve must 
be disassembled for inspection. (See Service In- 
structions.) 
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TEST No 2 

Purpose To test No ? Check Valve tor tightness against 
reverse How 

1. To start test, Gate Valve *1 should bo open and 
Gate Valve *2 should be closed Test Cocks »2 and 
#3 should still be open and all instrument Control 
Valves closed. 

2. At this point, connect hose to Test Cock 04 and 
open Test Cock. 

3. Observe differential pressure reading on gauge 

4. Open "High" Control Valve and "Vent" Control 
Valve. 

5. If gauge maintains pressure differential reading, 
then Chock Valve No. 2 can be considered "Closed 
Tight " 

6. If gaugo reading drops, then Check Valve No. 2 is 
"leaking " (See Service Instructions.) 


ALTERNATE TEST PROCEDURE FOR CHECK 
VALVES ONLY 

NOTE: Can bo utilized where r.o meter is available, but 
this test procedure may not be acceptable to 
local codos. 

Purpose: To test No. 1 and No 2 Check Valves tor tight 
ness against reversed How. 

1 Using a 3 ft section of hose, connect it between 
Test Cocks #1 and #3. 

2 Close Gato Valve 0 1 and Gale Valve 42. 

3 Open Test Cocks #1 and 03. 

4. Slowly open Test Cock 02. Other than initial leak- 
age, if there is no further flow from Test Cock *2. 
then Check Valve No. 1 is tight. 

5. If leakage continues from Test Cock 02, then 
Check Valve No. 1 is leaking. (See Service Instruc- 
tions.) 

6. Close all Test Cocks and placo hose between Test 
Cocks #1 and #4. 

7. Open Test Cocks #1 and #4. 

8. S'owly open Test Cock #3. Olner than initial leak- 
age if there is no further flow from Tost Cock #3, 
then Check Valve No 2 is tight. 

9 If leakage continues from Test Cock 43. then 
Check Valve No 2 is leaking (See Service Instruc- 
tions.) 
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SERVICING INSTRUCTIONS 


To Inspect Check Valves on DC and RZ Models 


1 . Close gate valves on each end of unit. 

2 Remove square casting cover from top of Check Valve No 1 chamber 
(Figure 9.) Check Valve No 1 is located on inlet side of unit. 

3 Carolully slide back stainless plate beyond the latch and slowly raise 
plate and remove attached assembly along with the spring (Figures 10 
and It.) 

4 . Placo the end of a screwdriver under upper lip of check valve seat 
and assembly should pop out into chamber. Be very careful not to 
scratch seating surface or nick soft seating disc. (Figure 12). 

5. Examine seating disc and seating surface for foreign materials or 
damage. (Figure 13 ) Replace seating disc assembly, if necessary (See 
Parts, Pago 8 ) If bronze body seat Is damaged, then complete replace 
ment of Backflow Preventer is necessary. 

6 Check Valve No. 2 may be examined in the same manner. The seat- 
ing assembly can very easily be popped out of casting by pushino 
through with a finger from Check Valve No. 1 Chamber. 

7. To reassemble, first re-insert valve seating assembly. 

NOTE. On RZ unit models, the Check Valve No. 1 spring is stainless 
steol. and Check Valve No 2 spring is bronze. These springs must not 

kn intrir/'k'tnnn.f 


Figure 1 1 


Figure 12 


Figure 14 



To Inspect Relief Valve on RZ Models 


1. Close gate valves on each end ot unit. 

2. Loosen nuts on ends of y 4 ' tubing and remove «i 

3. Remove the 6 bolls from end of Relief Valve 

4 ure^IST hOUS ' nfl COver ' bein 0 care,ul "<>* to da 

5 Firmly grasping the round flat metal plate, sic 
sembly straight out of base casting (It is very 
sets of guiding prongs do not scratch the seal 
spring (Figure 17.) 

6. Examine both the tlat elastomer seat and tho O 
foreign material or damage Replace assembly 
Diaphragm for signs of damage (See Parts, Pa 

7. Also check stainless seat and O-ring bore for foi 
ag~ Relief valve must be replaced If either seat is 

8 To reassemble, first apply a liberal amount of si 
O-ring bore and in the stainless seat bore Also 
ure 18.) 

9 Place sprina in end of ftccnmKIu ... 


Figure 19 (From below) 


Figure 20 (From below) 



CAPACITY CUMVfcS 

(Not including shut oil valve* or strainers) 

Lawler Double Check Backllow Preventer 



Lawler Reduced Zone Backllow Preventer 



Pressure Drop through Valves & Strainers 


No,. (£)> , A P 

Q - Flow gpm 

AP - Pressure Drop psi 

1 For additional pressure 
drop at given (low 
determine AP using 
above formula and Cv 
values from chart. 

2 Add calculated AP to 
pressure drop as shown 
on model curves tor 
total pressure drop 


Pipo 

Si/e 

(MPT) 

Cv 

Valves* 
ft Nipples 

Cv 

Strainers** 

V* 

1949 

13.7 

1 

52.70 

19.1 

1 V* 

72.13 

30.0 

m 

111.11 

54 0 

2 

216.93 

62 0 


‘Valves wide open. 

‘ 'Strainer, new and clean 



For Double Check Backflow Preventers 


Model No. 

Kit No. 1 or Kit No 2 
(Identical) 

DC-3 & DC-3-S 

300100 

DC 4 & DC 4-S 

300110 

DC 5 4 DC-5-S 

300120 

DC 6 4 DC 6 S 

300130 

DC-8 4 DC-8 S 

300140 


For Reduced Zone Backflow Preventers 


Model No. 

Kit Nc. 1 
(SUinletL 
Spring! 

Kit No. 2 
(Bronze 
Spring) 

Kit No. 3 

Kit No. 4 

RZ-3 4 RZ-3-S 

300150 

300100 

300200 

300220 

RZ 4 4 RZ-4-S 

300160 

300110 

300200 

300220 

HZ-5 4 HZ-5-S 

300170 

300120 

300200 

300220 

RZ 6 4 RZ 6 S 

300140 

300130 

300200 

300220 

RZ 8 4 RZ-8-S 

300190 

300140 

300210 

300230 


DIMENSIONS (inches) 



Doublo Check Models Rerfcjced Zone Models 


Model No. 

B 

D 

E* 

Modal No. 

A 

B 

c 

0 

E* 

DC 3 4 DC 3 S 

2% 

12'H. 

17?,. 

R/JAR/3S 

5'ir 

?'V. 

5« 

12’?,'. 

17!,. 

DC 4 4 DC 4 S 

2 % 

13H 

18’. 

RZ «& RZ 4 S 

5*u 

2% 

Vi 

13’. 

18’. 

DC 5 4 DC-5 S 

3V. 

16!. 

22'. 

RZ 14 RZ S S 

6 

3*„ 

6 V, 

16’. 

22’i 

7L 6 4 DC 6 S 

3V. 

I7»r. 

24V. 

RZ4& RZ 6 S 

6 

3*.. 

6‘<; 

17 V. 

24V. 

M * 1 DC | S 

3’/, 

20V. 

?8'/, 

R/FtlUl 

7K. 

3’. 

v/ t 

20V. 

28 H 


‘ Models with Strainers ’ Motels with Strainers 
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